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E.SHERMAN CHASE 


Southeastern Connecticut Regional 
Planning Agency 

139 Boswell Avenues 

Norwich, Connecticut 


Attention: Mr. Anthony Carboni, Chairman 


Gentlemen: 


Pursuant to Articles of Agreement dated June 29, | 
1964, we have investigated the existing sewerage problems 
and future needs of the Southeastern Connecticut Planning 
Region, alternative solutions to such problems and needs, 


and the effect of such solutions upon possible future Tee 


gional land development patterns. 
Our technical report covering our investigation, 
together with our summary of major findings and their 


implications is transmitted herewith. 


Respectfully submitted, 
METCALF & EDDY 
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As the result of our investigation, we present the fol- 
lowing summary of major findings and their implications. 


1. In 1964 there were about 188,000 people residing in 
the Southeastern Connecticut Plannin Region, who together with 
industries produced about 29.2 mod. ¢million gallons per day) to- 
tal of domestic sewage and industrial wastes. Of this flow, 18.8 
mgde was domestic sewage and 10.6 mgd. was industrial wastes. 


2. For study purposes the existing sewerage systems in 
the Southeastern Connecticut Region have been divided into five 
Classifications, namely: 


ae Municipal d. Industrial 
b. Community e. Private, "OneLot" 
ce Institutional 


3e There are municipal sewerage systems located in the 
City of New London, in the City of Groton, in both the central and 
Taftville sections of Norwich, in the Borough of Jewett City in 
Griswold, and in the village of Baltic in the Town of Sprague. 
These systems serve around 70,000 people of the total population 
of 188,000 in the Region and handle about 8.0 mod. of sewage. OF 
this 8.0 mod. about 6.0 mod. is adequately treated, while approx~ 
imately 2.0 mgd. is discharged untreated into nearby watercourses. 
The major portion of this untreated discharge originates in Baltic, 
Taftville, Jewett City and in the southern part of central Norwich. 


The Towns of Groton, Stonington, and Montville have ace 
cepted sanitary engineering reports setting forth recommendations 
for constructing municipal sewerage systems, but as of this date 
no construction has been undertaken. 


4. There are six community sewerage systems in the Re-~ 
gion: one in the City of Groton, three in the Town of Groton, one 
in Ledyard, and one in Waterford. These systems serve around 
15,000 persons and provide adequate treatment for around 1.1 mod. 
of” sewage. 


5. There are eight institutional sewerage systems in 
the Regions: two in the Town of Groton, two in the City of Groton, 
and one each in the Towns of East Lyme, Norwich, Preston and 
Waterford. These systems serve around 10,000 persons and provide 
adequate treatment for about 1.4 mgd. of $qwage. 


There are approximately 91,000 people served by pri-~ 
vate, fonelst™ sewerage systems (cesspools or septic tank leaching 
fields). We estimate that about 8.1 mgd. of domestic sewage is 
handled by these systems. There are also around 2,000 people that 
are served by totally substandard means that are not classified 
under the systems defined in this report. 


(ii) 


7. There are six major industrial sewerage systems in 
the Regions: two each in the Towns of Montville and Ledyard and 
one each in the Towns of Sprague and Stonington. Of an estimated 
total industrial waste flow of 10.6 mgd. from all sources, about 
9e6 mgd. is treated by these systems. 


8. Pollution of natural waters by domestic sewage and 
industrial wastes is objectionable and damaging for many reasons. 
Of primary importance is the possible hazard to public health and 
safety. Under existing state legislation, the State Water Rew 
sources Commission and State Health Department have joint respon- 
sibility for the abatement of pollution; and, therefore, they 
exercise control over municipal, community, institutional, and in» 
dustrial sewerage systems. In addition, both the State Health 
Department and local Boards of Health have jurisdiction over pri«- 
vate, "on»lot" sewerage systems. These systems must conform to 
the State Public Health Code and any other legally adopted local 
regulations. 


9. There are two general categories of sewerage prob 
lems in the Region: (a) the direct discharge of untreated domes-~ 
tic sewage and industrial wastes into watercourses; and (b) une 
satisfactory operation of private, "on=lot" sewerage systems, 
owing to adverse site conditions such as small lots, poor soil, 
high groundwater or inadequate design and construction of the on» 
lot system. 


10. Immediate public sewerage needs in the Region are 
to collect and treat adequately all wastes now being discharged 
untreated and to plan and construct either new public systems or 
extend existing systems into areas where private, "on-lot" sys~ 
tems are inadequate. 


11. Immediate private sewerage needs in the Region are 
to require that all new private, "onelot" sewerage systems are 
constructed in areas suitable for and on lots sufficient in size 
to accommodate such systems. 


12. For the purposes of studying specific sewerage 
problems and facilities, the Region has been divided into three 
major drainage areas: 

a. The Thames River Drainage Area, 292 sq. mi. 
b. The Eastern Coastal Drainage Area, 144 sq. mi. 
Cc. The Western Coastal Drainage Area, 94 sq. mi. 

13. Major problems in the Thames River Area are the 

discharge of untreated but collected domestic sewage and induse 


trial wastes. About 65 percent of the total population is served 
by municipal, community or institutional systems, but only about 
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77 percent of this waste is considered to have adequate treatment. 
Private, "onelot" system facilities cause many other problem site 
uations in the area, 


14, Major problems in the Eastern Coastal Area are the 
lack of public sewerage systems in the Towns of Stonington, Groton, 
and North Stonington, particularly in Mystic, Pawcatuck, the Bore 
ough of Stonington, and the village of North Stonington. Only 25 
percent of the population residing in this area is served by other 
than a private, "onelot" sewerage system. This area contains many 
inadequate private, "onelot" systems. 


15. Major problems in the Western Coastal Area are the 
Failures of private, "on-lot" systems. Over 97 percent of the 
estimated population within this area depends on this type of sys» 
tem for sewage disposal. 


16. Our studies of general soil conditions and develope» 
ment density in the Region, coupled with experience in similar 
areas in the United States, indicate the likelihood of many addi 
tional possible problem areas now served by private, "on-lot" 
Systems in which no history of pollution either exists or is ree 
ported. This is particularly true in the Thames River Valley and 
along Long Island Sound. 


| 17. By 1975 and 1990 the present population (estimated 
at 188,000 people) could increase to as many as 235,000 and 
297,400 persons, respectively. Such a future population, to~- 
gether with associated industrial and commercial activity, could 
increase the present Sewage flow of 29.2 mgd. to 46.7 and 66.2 
mgd. for the respective years. Of the present flow, 13.2 mod. is 
treated by existing municipal, community, institutional and inj 
dustrial systems. However, these systems have a treatment capace 
ity of about 21.5 mgd. To meet the additional treatment needs by 
1975, as much as 26.4 mgd. and by 1990, 45.3 mod. of additional 
treatment capacity may be needed. 


18. The future requirements of each municipality and 
the Region as a whole may vary somewhat from these quantities dee 
pending upon: (a) the future land use pattern of the Region, 
particularly in the location density, and type of residential 
and industrial development, (b) the relative locations of the 
existing community facilities and any new service areas, (c) the 
degree of sewage treatment that now exists and the possibility of 
a higher degree of treatment being required by 1975 and 1990. and 
(d) the unlikelihood that all private, "“on-lot" sewerage systems 
Will be abandoned and no new on~lot systems will be built to hane 
dle a portion of the estimated future sewage quantities. 


19. The relationship of sewerage problems to other 
Factors such as existing development, soil suitability for on«lot 
sewage disposal, potential industrial areas, projected growth, 
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expressways, tentative open space plan and availability of streams 
for accepting sewage effluent indicates the need for coordinated 
planning of development objectives and any sewage disposal systems 
that may be built. 


20. We suggest three alternative plans for ultimately 
Providing publicly-owned sewerage systems in other than the rural 
areas of the Region: (a) at least one municipal sewerage system 
to serve each city or town, i.e. a continuation of the present 
method; (b) a regional sewerage system to serve the major portion 
of the Region; (c) a subregional system to serve individual por} 
tions or drainage areas. Each plan has its own advantages and 
disadvantages. 


21. On a short term basis, the use of publicly-owned 
and operated interim sewerage facilities (community systems with 
package treatment plants) may provide the solution to specific 
residential subdivision and industrial areas needing immediate 
Sewerage facilities, or at least until a larger expenditure for 
municipal or regional facilities can be justified by contiguous 
development over a larger geographical area. 


22. In rural areas where neither public sewerage nor 
water systems will be required in the foreseeable future, ade~ 
Quate provisions should be made for requiring properly-designed 
private, "“onelot" sewerage systems to be located on lots whose 
Soil conditions are of proper type and whose land areas are of 
sufficient size to accept sewage effluent. In the case of ons- 
teget detached dwellings, the minimum lot area should be 50,000 
S06 Ths 


23. In other than rural areas, and where potable water 
is supplied by a public water system, the required lot size for 
one=family detached dwellings should vary between 15,000 and 
40,000 sq. ft., dependent upon soil and groundwater conditions 
and the time when it can be expected that public sewers will be 
installed. 


24. Adequate provisions dealing with the design and 
construction of private, "on-lot" sewerage systems, suggested 
wording for which is contained in the Appendix of this report, 
are recommended for incorporation in both the zoning and land sube 
division regulations of the various municipalities of the Region. 


25. Professional planners generally consider that there 
are five basic future land development patterns possible for any 
region or large area such as the Southeastern Connecticut Regions: 
linear, strong center, satellite, balanced, and zoning. Of these 
five, the linear plan conforms most nearly to the pattern of exe 
isting development and the associated sewerage problem areas. 
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26. From a sewerage standpoint, it appears that either 
of two alternative future land use plans are best suited for the 
Southeastern Connecticut Region: the linear plan or the lineare 
satellite plan. From strictly a sanitary sewerage standpoint, it 
appears that the linear plan would be the preferred alternative. 


27. A continuation of the present trend of scattered 
and unrelated develooment in accordance with present zoning can 
only lead to very costly measures in the future for adequate 
sewage disposal. 


28. A more detailed study is warranted to determine 
the most feasible and economical solution to both the immediate 
and long range sewerage problems of the Region, i.e., municipal 
systems, regional systems, subregional systems or a combination 
of them. Such study should be done in two stages; first a general 
feasibility study and plan; and second a detailed engineering ree 
port. It is possible that the first study could be done under the 
"701" Urban Planning Assistance Program and sponsored by the prese- 
ent Southeastern Connecticut Regional Planning Agency. 


(vi) 
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BACKGROUND, PURPOSES AND SCoPE 


This report is concerned with the sewerage systems and 
sewage disposal requirements of the Southeastern Connecticut Plan= 
ning Region. This area of approximately 513 square miles come 
prises most of New London County. It contains seventean towns 
centering on the urban core of Groton, New London, and Norwich, 
According to the U. Se Census Bureau, the total 1960 population 
Was 174,412, See Figure 1, 


In early 1962 Metcalf & Eddy prepared for the Eastern 
Connecticut Industrial Fresh Water Development Commission a ree 
port titled Surface Water supplies Available in Southeastern Con= 
necticut, The water report, dated April 1962) deals generally 
with the same cities and towns with which we are concerned in 
this sewerage report, 


The following reports prepared by the professional staff 
of the Southeastern Connecticut Regional Planning Agency also deal 
with this area, and contain data relevant to the present study. 


1. Land Use: Patterns and Policies 


2. Land Characteristics 


. Population and Housing 


4. Regional Economy 
Se Open Space and Recreation 


56- Potential Industrial Areas 

In the latter part of 1963 the Agency determined that 
prior to the drafting of a recommended development plan for the 
Southeastern Connecticut Region, the problem and needs for sanie# 
tary sewage disposal should be investigated. The firm of Metcalf 
& Eddy was accordingly retained to carry out these investigations 
and prepare a report. 


Purposes 


It is not the purpose of this report to recommend a 
Sewerage plan for the Region or to determine the economic Feasi-= 
bility of providing public sewerage systems in any or all parts 
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of the Region. Such recommendations and feasibility determina} 
tion would be logical subjects for investigation following the 
selection of a particular regional land use pattern. 


scope 


This report is divided into five major parts and con« 
Siders the questions of both public and private sewerage systems. 


Part I is introductory. 


Part II identifies the sewerage problem and evaluates 
the limitations of existing public and private sewerage facili-~ 
ties as compared with estimated future requirements for sewerage 
service. 


Part III discusses the implications of present sewerage 
problems on possible future land development patterns for the 
Region. 


Part IV discusses possible alternative solutions to the 
sanitary sewerage problem and includes an outline of areas in 
which it is possible that public sewerage systems may be needed 
by 1975 and 1990. 


Part V presents our findings as to the expected effect 
of the above solutions upon possible future regional land use 
patterns. 


In many instances where background information and data 
necessary to the preparation of this report has already been pre~ 
pared for or by the Regional Planning Agency, it is referred to 
only, and not repeated in this report. 


Field Investigations 


In accordance with the contractual arrangements, the 
Agency staff handled most of the field investigation work and 
gathering of data. This required visits and interviews with many 
city, town, and state officials. 


Engineers from Metcalf & Eddy visited the existing 
sewerage facilities. 


DEFINITIONS AND GENERAL NOTES ON SEWERAGE SYSTEMS 


Purpose of Chapter 


Before discussing the sewerage systems of the South« 
eastern Connecticut Region, it is desirable that the reader be 
familiar with the terms and practices relating to sewerage systems 
generally. While no attempt has been made to cover all aspects 
of the subject, we have touched briefly on those general features, 
Components and practices that are relevant to the discussions that 
follow. It is believed that this will permit a better understand= 
ing of the systems described and the sewerage problems to be met 
in Southeastern Connecticut, | 


Sewage, Sewerage and Sewage Disposal 


"Sewage" is defined in Webster's Dictionary as "refuse 
liquid or waste matter carried off by sewers", Chemical analyses 
of sewage show that it is made up of around 99.5 percent water 
and 0.5 percent organic matter. The organic matter consists of 
human wastes, garbage, cleaning solvents, grease, etc., and is 
mixed with inorganic matter such as sand and grit. The smallness 
of the 0.5 percent figure makes it appear that organic matter is 
of little significance. However, quite the opposite is true. 
Consider, for example, a small town with a population of 10,000 
people. The sewage flow from such a town would approximate 
1,000,000 gallons per day (1.0 mgd.) and contains about 1.5 tons* 
of organic matter per day. Considering the Region's 1960 populae 
tion of 174,412 and also adding the contributions from industries, 
the amount of organic matter discharged in the Region per day as= 
sumes large proportions. 


"Industrial wastes" may be defined for our purpose as 
waste products of industrial activities in the form of liguids or 
liquideborne materials. 


"Sewerage" may be defined as the means of sewage dis 
posal, i.e. the structures, pipes, devices and equipment used to 
collect and transport sewage and other liquid wastes. 


The objective in sewage disposal is to collect and con» 
vey the wastes to a convenient location, there provide treatment, 
as required, to remove a portion or all of the organic matter, 
and then to dispose of the remaining liquid waste (called ef~ 
fluent) either into a body of water or on or beneath the land. 


A schematic diagram of a typical public sewerage system 
is shown on Figure 2. 
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Collection Facilities 


Simply stated, sewage collection facilities are those 
means by which wastes are conveyed to a convenient point for 
treatment and/or disposal. Generally, these facilities consist 
of a network of pipes, called sewers, placed underground and at 
such depths so as to conduct the wastes by gravity flow to the 
point of treatment and/or disposal. Where the topography permits, 
gravity flow is the most economical method of collection. Such 
gravity sewers can be divided into three categories: lateral 
sewers, main or trunk sewers, and intercepting sewers. 


Lateral sewers are the smallest in size and collect the 
wastes from the individual properties and convey them to a main 
or trunk sewer, somewhat larger in size, which collects waste 
from several lateral sewers. Trunk sewers in turn deliver the 
waste to an even larger intercepting sewer, which ultimately cone 
veys the waste to the point of treatment and/or disposal. Intere- 
cepting sewers serve several trunk sewers and make up the major 
framework of the sewage collection system. When such sewers also 
carry storm water they are known as combined sewers. 


Where it is not possible to conduct the sewage from a 
particular area by gravity flow to the disposal site, pumping is 
required. The sewage is first collected by gravity flow in the 
manner described above and then discharged to a lift or pump stae 
tion. The sewage is here lifted by mechanical means (pumps) or 
by air pressure (ejectors) and forced uphill through a pipe, 
called a force main, to another sewer in which it can then flow 
by gravity to the treatment and/or disposal site. 


Sewage Disposal 


Disposal methods for sewage consist of either dischargs 
into a body of water, or on or beneath the land with or without 
treatment. A sewage pipe which discharges into 4 stream or other 
water body is usually termed a sewage outfall. 


The existence of a sewer collection system with dise 
charge of raw sewage into a body of water should not be construed 
to mean that an area is adequately served by a sewerage system. 
In many cases such systems merely transfer the problem to another 
location, even though they may solve the disposal problem at the 
properties they serve. 


Either the onelot cesspool or septic tank leaching Field 
system is a convenient method of land disposal of sewage from ine 
dividual homes and other properties having a small Flow. 


A cesspool is a covered pit with open=jointed lining in 
its bottom portions into which raw sewage is discharged, the 
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liquid portion of the sewage being disposed of by seeping or 
leaching into the surrounding soil, and the solids or sludge bee 
ing retained in the pit to undergo partial decomposition before 
occasional or intermittent removal. While cesspools can probably 
be found in use in many locations in the Region, particularly at 
older or rural properties, their effectiveness is limited because 
two processes must take place simultaneously in the cesspool and 
these tend to interfere with each other. The general policy of 
the State Department of Health is not to permit the use of cess-= 
pools for new installations. 


The interference problem in the functioning of a cess~ 
pool has been overcome to a great extent by the development of 
the septicetank leaching field system. In this system, the two 
processes that formerly took place in the cesspool, (1) settling 
and decomposition of sludge, and (2) leaching of liquid effluent 
into the ground, have been separated, that is, the settling and 
decomposition of sludge are carried on in the septic tank '. 
watertight enclosure) and leaching is done in the leaching field 
(an open jointed or perforated pipe surrounded by stone). This 
system generally has longer life than the cesspool but also has 
higher initial costs. 


Septic tank and leaching field systems are used to hane 
dle the sewage from individual properties or groups of properties 
where public sewers are not available. Economic and space cone 
siderations usually limit this type of system to serve populae 
tions of not over 500 people. for larger numbers of persons 
other more economical systems are employed for disposal of sewage. 
Such systems are discussed in the next section. 


Schematic diagrams of typical private on=lot sewerage 
systems (septic tank and ne Coil are shown on Figure 3. 


Methods of Sewage and Waste Treatment 


Sewage treatment, as practiced today, usually employs 
physical or biological processes, or 4 combination of both, to 
remove organic matter. The degres of treatment provided can be 
divided into four general categories: preliminary, primary, 
secondary, and tertiary. The disposal of solids removed by these 
processes (sludge) must also be accomplished. 


Preliminary treatment is provided to meet the lowest 
requirements for removal of organic matter. The treatment units 
consist of either screening or skimming equipment to remove 
coarse and floating solids, or comminuting devices to shred these 
solids to smaller particles and return them to the flow. fFollow- 
ing these units, the sewage is passed through grit chambers to 
remove grit and thereby prevent any possible clogging to the out 
fall sewer. 
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Primary treatment is a physical process and, working in 
conjunction with preliminary treatment units, is employed to meet 
intermediate treatment requirements, or where the removal of sete» 
tleable solids (organic material) is necessary. Units consist of 
settling tanks in which the sewage is detained for a period of a# 
bout two hours to allow solids to settle out by gravity. These 
tanks are equipped with (1) mechanical bottom scrapers that move 
the solids, called sludge, to a point in the tank from which it 
can be removed for further processing, and (2) skimming equipment 
which removes floating scum. 


Primary treatment will remove about 50 to 65 percent of 
the suspended sewage solids and in turn about 30 percent of the 
BOD* of the sewage. The remaining solids in the sewage are either 
nonesettleable or dissolved. The New London and Groton (City) 
sewage plants are examples of primary treatment in the Region. 


Secondary treatment is employed after primary treatment 
where it is required to remove most of the remaining solids in 
order to meet higher effluent quality requirements. Secondary 
treatment devices follow primary treatment units and employ nate 
ural biological processes under controlled conditions. Such proce 
esses usually involve either trickling filtration or the use of 
activated sludge. In both processes, the dissolved and colloidal 
organic solids in the sewege are either absorbed or adsorbed and 
consumed by organisms present. These organisms build up their 
mass either as "slime" on trickling filter stones, or as "floc" 
in suspension in the activated sludge process. Eventually, these 
masses fall into the sewage flow and must be removed in the final 
settling tanks. An example of such secondary treatment in the 
Region is the Fort Hill treatment plant in Groton (Town). 


Tertiary treatment is employed where a very high degree 
of treatment is required. This process receives sewage effluent 
from a secondary treatment plant and further reduces the organic 
matter by a continuation of the biological process. Devices com= 
monly used are holding ponds (oxidation ponds) or sand filters. 
Tertiary treatment is used where the flow of water for diluting 
a secondary effluent is limited, such as in the sewerage system 
recently installed in the Highlands area in Ledyard. 


¥ BOD is a measure of the oxygen required for maintaining and 
supporting the organisms in sewage which destroy organic mate 
ter. Hence it is a measure of the strength of sewage. Normal 
strength domestic sewage has a BOD value of around 200 ppm. 
(parts per million). Stronger sewage, of course, has a higher 
BOD value and requires either (1) more oxygen from the receiv- 
ing body of water for stabilization, or (2) a greater amount of 
treatment prior to discharge. The opposite is the case for 
weaker Se@Wagee 
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Disposal of sewage treatment plant solids (commonly 
called sludge) resulting from the above processes generally re» 
Quires further processing of this material. This is usually done 
by digestion (a biological process that leaves a dryable residue). 
Then it is dewatered and trucked away and used for land fill or a 
low grace soil conditioner. In some cases the sludge can be in» 
Cinerated or barged to sea and dumped for ultimate disposal. 


Chlorination 


Regardless of the degree of treatment provided for do» 
mestic sewage, it is usually necessary to chlorinate the plant 
effluent. Chlorination kills the disease-producing bacteria 
(pathogens) and thereby prevents the spread of disease to persons 
that may come in contact with the water. 


special Treatment Problems of Industrial Wastes 


Many industrial wastes,* receive little or no benefit 
From conventional primary sewage treatment processes and they may, 
in many instances, be very harmful or toxic to the biological 
processes of secondary treatment. Such wastes, therefore, may 
require special treatment or pretreatment to remove specific ine 
gredients prior to their discharge into a conventional sewage 
treatment plant or to a water body. 


The treatment of other industrial wastes, even though 
not complex or toxic and therefore acceptable to conventional 
treatment processes used in public sewerage systems, should be 
studied on an individual basis. The most common problems involved 
are economic feasibility and an equitable cost arrangement between 
the industry discharging the waste and the municipality treating 
the waste, Considerations include the relative volume, strength, 
and degree of treatment required for the industrial waste as come 
pared with the domestic sewage, the assimilative capacity of the 
receiving stream, and the relative locations of the industry and 
the existing or planned public sewerage system. 


In most cases where the industry is in close proximity 
to the public sewerage system, suitable arrangements can be made 
to treat the industrial wastes at the public plant. Where the ine 
dustrial wastes are either (1) unacceptable for treatment by a 
municipality or (2) inconveniently located to the public facili« 
ties, an onesite treatment plant designed specifically for the in» 
dustrial waste involved may be necessary. 


* In this report the terms “industrial wastes" and "industrial 
sewage" are used interchangeably. From a strict sanitary engi- 
neering viewpoint “industrial waste" would contain no domestic 
S@wagee 
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Receiving Body of Water 


The removal of 100 percent of the organic matter from 
sewage by treatment prior to discharge into a body of water is 
generally unnecessary and prohibitively high in cost. Fortunate} 
ly, bodies of water are capable of assimilating a certain amount 
Of organic matter from the sewage without creating nuisance or 
Odor conditions. for this reason sewage is treated to remove a 
portion of the organic matter, leaving the remainder to be assiw 
milated by the water. The assimilation or decomposition of or» 
ganic matter in water is carried on by various aquatic organisms 
which live in the water, 


Two types of organisms are most important: aerobic, 
those which require oxygen to survive; and anaerobic, those which 
live without oxygen. If there is sufficient oxygen in the water, 
aerobic organisms will predominate and decomposition of organic 
matter will proceed without offense. If there is insufficient 
Oxygen, the anaerobic type will take over. Anaerobic decomposi~ 
tion is frequently accompanied by vile odors and may result in 
offensive conditions. 


Oxygen from the atmosphere is dissolved and absorbed in 
water through contact. The rate of absorption is limited by the 
amount of oxygen-deficient water exposed to the atmosphere. The 
amount of oxygen available in the water determines the number of 
living organisms of the aerobic type it can support. The larger 
the body of water, the more oxygen it can absorb from the atmos~ 
phere, and therefore the larger the amount of sewage it can assime 
ilate before anaerobic and possibly objectionable conditions 
develop. 


Generally, when large bodies of water are available, it 
is sufficient to remove only floating and settleable solids from 
the sewage, and to disinfect the sewage (primary treatment). Such 
large bodies of water usually have sufficient ox gen capacity to 
handle without offense any remaining organic matter through aero- 
bic decomposition. With progressively smaller bodies of water, 
however, it is often necessary to remove additional amounts of 
organic matter from the sewage through secondary or tertiary 
treatment to avoid objectionable conditions in the stream. 


From this it may uppear that the ability of the ocean 
to assimilate wastes without objectionable conditions is unlimited, 
This is not always the case, however, since tides and wave action 
may obstruct the dispersion of wastes discharged near the shore, 
thereby limiting the amount of dilution available and in turn the 
capacity for self-purification. The relatively high cost of ex» 
tending large ocean outfalls to a point beyond tides and wave 
action to overcome this difficulty often rules against the practie 
cability of ocean disposal of sewage. 


Sewerage System Design Practices 


While this report is concerned with planning rather than 
the design of sewerage systems, the discussion and estimates that 
Follow reflect certain basic design considerations. These are 
important factors in evaluating existing systems and in future 
planning. 


Period of Design. Secause sewers and sewage treatment 
Facilities cannot be expanded with equal ease and economy, dif 
ferent design periods and therefore different quantities of sewage 
are used in estimating capacity requirements. 


Sewers are relatively permanent structures and expensive 
to build. Once they have been constructed, additional capacity 
can be added only by replacing them with larger pipes or by adding 
relief sewers. Therefore, the cost of later additional capacity 
is much greater than if the larger sewer is initially constructed. 
For this reason sewers are usually designed for the flow expected 
over the next 40 to 50 years. 


By comparison, pumping and treatment facilities are more 
easily expanded and include mechanical equipment which has a shorte 
er life. Therefore, these facilities are initially designed for 
Flow capacities smaller than their connecting sewers, and provi~ 
Sions are made for their subsequent expansion. In general, such 
facilities should be designed to handle initially the flows exe 
pected over the next 15 to 20 years. 


Desion Flows. To avoid the surcharge of sewers and pose 
sible overflow from manholes, or the backingeup of sewage through 
household fixtures, it is common practice to design sewers using 
a generous allowance for maximum rates of flow. fhe maximum rate 
of flow of domestic sewage can amount to as much as 2 to 5 times 
the average rate of discharge. The range for industrial flows is 
usually not as wide. Groundwater infiltration can vary from 100 
to 2,000 gallons or mors per acre per day. Therefore, a new sewer 
system should be designed on the basis of the maximum daily per 
capita flow of domestic sewage with adequate allowances for 
groundwater infiltration and industrial wastes, 


Sewage treatment facilities are usually designed on the 
basis of average daily flow with provisions for hydraulically 
passing through the plant the maximum hourly rate of flow which 
may amount to as much as 2=3 times the average flow. 


Pe >. ae 


Il. IDENTIFICATION OF THE 
ee 


SEWERAGE SYSTEMS OF 
SOUTHEASTERN 
CONNECTICUT 


EXISTING AND PLANNED 
MUNICIPAL SEWERAGE 
SYSTEMS 


EXISTING COMMUNITY 
SEWERAGE SYSTEMS 


EXISTING INSTITUTIONAL 
SEWERAGE SYSTEMS 


EXISTING PRIVATE ON=LOT 
SEWERAGE SYSTEMS 


EXISTING INDUSTRIAL 
SEWERAGE SYSTEMS 


NEED FOR ADEQUATE SEWAGE 
DISPOSAL 


EXISTING PROBLEM AREAS 


ESTIMATED FUTURE QUANTITY 
OF SEWAGE 


re Foe 


SEWERAGE SYSTEMS OF SOUTHEASTERN CONNECTICUT 


General 


For purposes of this discussion, the sewerage systems 
of the Region have been divided into five classifications, namely, 
municipal, community, institutional, private onelot, and indus- 
trial. The populations served by each of the four classifications 
contributing domestic sewage, have been estimated for the year 
1964 and are shown in Table 1. 


Classification of Sewerage Systems 


The basis for distinguishing one classification from 
another is primarily ownership, the extent of the area served, 
and size of the system. 


Municipal Systems, the first classification, are those 
which are owned and operated by a unit of local government and 
serve relatively large percentages of a municipality's population. 
Examples of municipal systems in the Region are the sewerage sys~ 
tems of New London, Norwich and Groton City). Municipal systems 
are generally financed by a unit of local government and usually 
are built in accordance with a master sewerage plan. In such a 
plan, provisions are made for extending or enlarging the service 
area and facilities as the need arises. 


Treatment facilities are usually permanent concrets or 
brick structures constructed in the field and usually provide 
primary or secondary treatment. 


The advantages of municipal systems are; (1) their 
permanence, and (2) their unsurpassed suitability for treating 
domestic sewage, particularly in developed areas, and most types 
of industrial wastes. Their disadvantages are relatively high to= 
tal initial investment and continuing operating costs. In areas 
where municipal systems are not economically feasible, other types 
of sewerage systems must be employed. 


Community Systems, the second classification, serve only 
a small portion of a municipality and a limited number of propere 
ties. Even though they have been used to serve as few as 25 pro» 
perties, the usual service area contains from 250 to 1,000 houses. 
In most cases they treat only domestic wastes. Examples of com-= 
munity systems in the Region are the Fort Hill system in Groton 
that and the Highlands system in Ledyard. 


Such systems can be either publicly or privately owned. 


Treatment facilities can consist of any one of the following: 
(1) a large and centrally located septic tank and leaching field, 
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(2) a permanent treatment facility similar in design to a munici- 

pal plant, or (3) a temporary unit, usually a prefabricated plant. 
The treatment method can be primary, secondary, or even tertiary. 

Temporary units are used frequently as an interim measure prior to 
the construction of a municipal sewerage system. 


The obvious advantage of a community system is that it 
can provide immediate sewerage service to a particular area at low 
initial cost. A disadvantage is the high cost of expanding the 
facility to any large degree. The major disadvantage for a pri- 
vately=-owned community system is the difficulty of assigning the 
responsibility for its control and operation and providing an ane 
nual source of funds to cover operating costs. 


Institutional Systems, the third classification, are sime 
ilar in size, type of treatment, and limitations to the community 
system. The principal difference is that they serve a specific 
property instead of a group or community of houses. As with the 
community system, ownership can be either private or public. 


Examples of institutional systems in the Region are those 
serving the Norwich State Hospital and the U. S. Naval Submarine 
Base. 


Private On-Lot Systems, the fourth classification, are 
the smallest in size and serve individual properties. Ownership 
is by the property owner, and disposal or treatment facilities 
consist of either a cesspool or a septic tank and a leaching field. 
Advantages are relatively low initial installation costs and annual 
operating costs. 


The major disadvantage is that regardless of physical 
land suitability, such systems cannot operate indefinitely and 
eventually need replacement. Of course, topographic and soil con= 
ditions must be favorable for this method of waste disposal to 
function properly. 


The approximate location and extent of these systems and 
the location of treatment facilities are shown on Figure 4. 


Industrial Systems, the fifth classification, are those 
which treat the waste products from a particular industrial or 
manufacturing establishment. These are usually owned and operated 


by the individual industry they serve and can be of either perma 
nent or temporary construction. 


As was discussed in the section titled "Treatment of 
Industrial Wastes", many considerations must be evaluated before 
determining whether to construct a separate industrial plant or 
to depend upon the municipal system for treatment. 


a) 


Examples of industrial systems in the Region are those 
serving the Federal Paper Board Company, Ince in Sprague and the 
Dow Chemical Company in Ledyard. 


Estimate of Population Served 


The 1960 U. S. Census population of the Region was 
174,412. We have estimated that the 1964 population is about 
188,000.* Based upon this total population and other information 
which is presented in the next four chapters, we have also made 
the following estimates of the populations served presently (1964) 
by each of the various types of sewerage systems that treat domes 
tic sewage. These estimates are shown in Table 1. 


Table 1. ESTIMATED POPULATIONS SERVED BY 
EXISTING SEWERAGE SYSTEMS (1964) 


Type of Sewerage Population 
system Served 
Municipal 70,000 
Community 15,000 
Institutional 10,000 
Private OneLot 91,000 
None 2,000 
188,000 


EXISTING AND PLANNED MUNICIPAL SEWERAGE SYSTEMS 


General 

The approximate locations and extent of the sewerage 
systems in the Southeastern Connecticut Region, together with the 
location of treatment facilities, are shown on Figure 4. The 
first of these to be discussed will be the municipal systems. 


The following cities and towns in the Region have existe 
ing and planned, or only planned, municipal sewerage facilities. 
In some cases these facilities consist merely of a collection sys- 
tem; in other cases, the municipality also has a treatment facility. 


* The Connecticut state Department of Health estimates a total 
population of 191,000. 


Existing and Planned Only Planned 
New London Groton (Town of) 
Groton (City of) | Stonington 
Norwich (City of) Montville 


Borough of Jewett City, 
in Griswold 


Village of Baltic in Sprague 


It is estimated that in 1964 there were 70,000 people, 
contributing a total daily sewage flow of approximately 8.0 MQde, 
that were served by the existing municipal systems. Around 72 
percent of these people are served by adequate treatment and dise 
posal systems. 


New London 


PEROT RI EO RE PENS 


The City of New London, the most highly developed munice 
ipality in the Region, is located at the mouth of the Thames River. 
An estimated 30,600 persons, or about 90 percent of the city's 1960 
total population of some 34,000 people, are presently served by a 
municipal sewerage system encompassing a service area of about 
2,800 acres. The average daily sewage flow of about 3.4 mod. is 
treated before disposal into the Thames River. 


The system includes two treatment plants. The first and 
larger plant provides primary treatment and is located south of 
the Fort Trumbull U. S. Naval Reservation. It treats the sewage 
From approximately 27,600 of the total 30,600 people served. The 
design capecity* of the plant is 6.4 mod., and was intended to 
serve 40,000 people. It is currently operating at 3.2 mogd., or 
approximately oneehalf of its design capacity. The sewage treated 
at this plant is collected by a system of sewers, with several 
pump stations and force mains. 


The second, and much smaller, primary sewage treatment 
Facility is located just north of the U. S. Coast Guard Academy 
and receives the sewage from the remaining 3,000 persons connected 
to public sewers. The average daily flow is about 0.2 mgd. This 
plant, which is near if not at design capacity, consists of three 


* The term "design capacity" of the treatment facilities as used 
in this report means the average daily flow. It should be rec« 
ognized, however, that treatment facilities are usually designed 
to pass hydraulically a maximum hourly flow at rates of 2 to 3 
times the average daily flow. 
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septic tanks and a chlorination system for the effluent. The sewe 


age treated at this facility is collected entirely by gravity seu» 
OTS. 


Both treatment facilities discharge their effluent into 
the Thames River. 


Groton (Cit 


The City of Groton, formerly the Borough of Groton, is 
located on the Thames River directly opposite New London. The 
City presently owns and operates a sewerage system serving most 
Of its developed area. A network of sewers and several pump sta= 
tions deliver the sewage to the Fort Street Pollution Abatement 
Facility located in the Northwest portion of the City. The plant 
provides primary treatment and chlorination and discharges its 
effluent into the Thames River. 


The design capacity of this plant is 3.0 mgd. which rep- 
resents the flow from approximately 17,000 people and an allowance 
for 1.0 mod. of industrial wastes. The plant is operating presente 
ly (1964) at about 1.3 mgd., which consists of about 0.30 mgd. of 
industrial waste, and 1.0 mgd. sewage flow from approximately 9,000 
people served out of a total population of over 10,000 living in 
the City of Groton. 


Two sewerage reports* have been prepared for the City 
of Groton, Most of the improvements recommended in the original 
report have been completed. The later report deals with extene 
sions of the existing collection system to serve the east slope 
area of the City. 


Norwich 


The Town of Norwich is located at the confluence of the 
Yantic, Shetucket, and Thames Rivers. At the present time two 
municipal sewerage systems serve the fown, one at Taftville on 
the Shetucket River and the other in the City of Norwich at the 
confluence of the aforementioned rivers. 


* Report to Borough of Groton, Connecticut Upon Sewerage Problems 
of the Borough. Metcalf & Eddy, Engineers, Boston, Masse, 1957, 


Report to the City of Groton, Connecticut Sewerage Authority 


Upon Colisction and Disposal of Sewage from the East Slope. 
Metcalf & Eddy, Engineers, Boston, Mass., February 1965, 


; The Taftville system, which presently serves about 
2,000 people, has a service area of about 130 acres, contains no 
treatment facilities, and discharges about 0.2 mod. of raw sewage 
into the Shetucket River. 


Prior to 1938 the City of Norwich was served by a sys» 
tem of combined sewers which had 32 outlets discharging into the 
adjacent rivers. Shortly thereafter intercepting sewers and a 
sewage treatment plant were constructed which intercepted and 
treated sewage from 6 of the 32 outlets. This plant was built on 


Hollyhock Island and provided primary treatment. It had a capacity 


of 0.4 mgd. and discharged its effluent into the Yantic River. 


In 1956 a report* on sewage collection and disposal was 
prepared for the City. It was a revision of an earlier report 
prepared by the same firm in 1948. Both reports recommended the 
elimination of all the remaining raw sewage discharoes from the 
existing sewered areas and expanding the treatment facilities. 
The sewerage facilities were subsequently expanded to their prese 
ent capacity and all of the raw sewage discharges on the northe 
west side of the Shetucket River and north of the confluence of 
the Yantic and Thames Rivers were eliminated by installing inter- 
ceptors and pump stations. However, several outlets on the Thames 
River and on the southeast side of the Shetucket River south of 
said confluence still discharge raw sewage into these two rivers. 
These discharges are presently of major concern to Connecticut 
state agencies responsible for pollution control. 


The present treatment facilities, an expansion of the 
earlier facilities on Hollyhock Island, provide primary treatment 
and chlorination. The design capacity of the treatment plant is 
4.9 mode and allows for a design population of about 29,500 per» 
sons. At present the plant is serving an area of about 2,400 
acres and is receiving a flow of about 1.5 mgd. consisting of a~ 
bout 0.2 mod. of industrial and about 1.3 mgd. of sanitary sewage. 
About 11,000 of the total estimated 23,000 people living in the 
sewered area are thus served by sewage treatment. 


Griswold 


In the Town of Griswold, which is located in the northe 
east portion of the Region, the only existing municipal sewerage 
system is in the Borough of Jewett City = a part of the town that 
is located at the confluence of the Pachaug and the Quinebaug Rive 
ers. At the present time about 3,500 people living in an area of 
approximately 330 acres are served by this system. No treatment 
is provided for the collected sewage. As a result, approximately 


Keis & Holroyd, Consulting Engineers, Troy, New York, 


956. 


* Report on sewage Collection and Disposal for the City of Norwich. 
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. The Taftville system, which presently serves about 
2,000 people, has a service area of about 130 acres, contains no 
treatment facilities, and discharges about 0.2 mgd. of raw sewage 
into the Shetucket River. 


Prior to 1938 the City of Norwich was served by a sys» 
tem of combined sewers which had 32 outlets discharging into the 
adjacent rivers. Shortly thereafter intercepting sewers and a 
sewage treatment plant were constructed which intercepted and 
treated sewage from 6 of the 32 outlets. This plant was built on 
Hollyhock Island and provided primary treatment. It had a capacity 
of 0.4 mgd. and discharged its effluent into the Yantic River. 


In 1956 a report* on sewage collection and disposal was 
prepared for the City. It was a revision of an earlier report 
prepared by the same firm in 1948. Both reports recommended the 
elimination of all the remaining raw sewage discharges from the 
existing sewered areas and expanding the treatment facilities. 
The sewerage facilities were subsequently expanded to their prese 
ent capacity and all of the raw sewage discharges on the northe 
west side of the Shetucket River and north of the confluence of 
the Yantic and Thames Rivers were eliminated by installing inter- 
ceptors and pump stations. However, several outlets on the Thames 
River and on the southeast side of the Shetucket River south of 
said confluence still discharge raw sewage into these two rivers. 
These discharges are presently of major concern to Connecticut 
state agencies responsible for pollution control. 


The present treatment facilities, an expansion of the 
earlier facilities on Hollyhock Island, provide primary treatment 
and chlorination. The design capacity of the treatment plant is 
4.9 mgd. and allows for a design population of about 29,500 per» 
sons. At present the plant is serving an area of about 2,400 
acres and is receiving a flow of about 1.5 mgd. consisting of a- 
bout 0.2 mgd. of industrial and about 1.3 mgd. of sanitary sewage. 
About 11,000 of the total estimated 23,000 people living in the 
sewered area are thus served by sewage treatment. 


Griswold 


In the Town of Griswold, which is located in the north» 
east portion of the Region, the only existing municipal sewerage 
system is in the Borough of Jewett City = a part of the town that 
is located at the confluence of the Pachaug and the Quinebaug Rive 
ers. At the present time about 3,500 people living in an area of 
approximately 330 acres are served by this system. No treatment 
is provided for the collected sewage. As a result, approximately 


Keis & Holroyd, Consulting Engineers, Troy, New York, 1956. 


* Report on sewage Collection and Disposal for the City of Norwich. 
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0.4 mod. of untreated sewage (primarily domestic) is discharged 
into the Quinebaug River. There are also several small raw sew» 
age discharges along the Pachaug River emanating from several 
manufacturing plants located in Jewett City. 


A 1946 report* on sewage disposal recommended construc~ 
tion of an 0.6 mod. primary sewage treatment plant with chlorina~ 
tion. The proposed service population for the year 1970 was 4,500 
persons. As of this date no action has been taken on these recom= 
mendations. However, in April, 1965, the Borough of Jewett City 
was ordered by the State Water Resources Commission to submit a 
construction schedule for a sewerage system within 60 days or be 
prepared to show cause why it did not at a Commission hearing. 


soraque 


At the present time the only municipal sewerage facili-~ 
tiss in the Town of Sprague are located on the Shetucket River in 
the Village of Baltic.** The present sewerage system serves an 
estimated 1,900 people and discharges about 0.2 mgd. of untreated 
sewage into the Shetucket River. The collection system consists 
rt rt of gravity sewers which serve an area of approximately 

90 acres. 


In 1960 a report*** prepared for the Village of Baltic 
called for modifications to the existing system and construction 
of an 0.32 mgd. primary sewage treatment plant with chlorination 
of the effluent. The plant would serve a population estimated at 
2,500 people. As of this date no action has been taken upon these 
recommendations. 


Groton (Town 


The Town of Groton, located on the shore adjacent to 
the City of Groton, has no municipal sewerage systems. However, 
considerable study has been given to the over-all sewage disposal 
problem for the Town and the need for a municipal system. Two 


* Preliminary Report on a Sewage Disposal Plant for the Borough 
of Jewott City, Connecticut. Chandler & Palmer, Engineers, 
Norwich, Connecticut, 1946. 


** The ownership of this system is in question at the present 
time. For purposes of this study it has been classified as 
a municipal system. 


*** Report on Sewage Treatment Plant, Pumping Station, and Intere 
cepting Sewers at Baltic, Town of Spraque, Connecticut. 


Chandler & Palmer, Engineers, Norwich, Connecticut, 1960, 
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sewerage studies* have been prepared. 


The more recent report recommended that the Town build 
two municipal systems = Eastern and Central - to serve the devel-~ 
oped areas of Groton as shown on Figure 4. In addition, it was 
recommended that provisions be made for extending these systems 
to serve adjacent areas as the need arises. 


Mystic (West) and Noank would be served by the Eastern 
Sewage Treatment Plant proposed for location in Mystic on Little 
Gibraltar Road. The plant would provide activated sludge type 
secondary treatment, have a design capacity of 0.75 mod., and 
serve 6,000 people. An area of about 440 acres in Mystic (West) 
would be served initially with provisions for expanding the sys~ 
tem in the future to serve another 440 acres. In addition, an 
area of about 160 acres in Noank would be served initially, with 
Provisions for expansion to serve another area of 330 acres. 


A total of 530 acres in Long Hill, 260 more in the Fort 
Hill Homes area, and 320 acres in the area to the north of Fort 
Hill Homes, would be served by the Central Sewage Treatment Plant. 
This plant would be located at the same site now occupied by the 
existing Fort Hill Homes sewage plant, which is part of a commu 
nity sewerage system. It would employ the activated sludge proce 
ess to give secondary treatment, have a design capacity of 1.5 
mgd.e, and serve 12,000 people. 


The area known as Old Mystic was designated as needing 
a public sewerage system, but the limited extent of the present 
development made such a system uneconomical. 


The report also suggested a possible joint system with 
Stonington whereby sewage from the Stonington portions of Mystic 
(East) would be combined with Groton sewage treatment at the proe 
posed Eastern Sewage Treatment Plant in Groton. 


On June 3, 1965 the voters of the Town of Groton in a 
referendum defeated a proposed program that would have carried 
out the major recommendations of the Hayden & Harding report. 


Stonington 


The Town of Stonington, bounded on the east and west by 
the Pawcatuck and Mystic Rivers, respectively, presently has no 
municipal sewage collection or treatment facilities. 


* Report to the fown of Groton, Connecticut Upon Sewerage and See 
age Disposal. Metcalf & Eddy, Engineers, Boston, Mass., August 
19573; and town of Groton, Connecticut, Report on Sewerage and 
sewage gol Hayden & Harding, Consulting Engineers, Boston, 
MASSe, 960, 


en Os 


However, considerable study has been given to the probe» 
lem of sewage disposal in the town. In 1952 a report was rendered 
for the Pawcatuck Fire District* and final plans were subsequently 
prepared and approved for the proposed system. To date no con# 
struction has taken place. 


The work designed as a result of the original report was 
incorporated into a recent comprehensive study** of the entire 
town. This new report recommended that sewerage facilities be 
constructed to serve three developed areas within the town, namely, 
the Village of Mystic, the Borough of Stonington, and a portion of 
the Pawcatuck Fire District. 


The initial areas proposed for service by each treatment 
facility are shown on Figure 4 and described below: 


Mystic (East) would be served by a secondary treatment 
plant of the activated sludge type which would be located near 
Edgemont Street in Mystic. The plant would have a design capacity 
of 0.41 mod. and serve 3,300 persons residing in an area of about 
406 acres lying between Morgan Street on the north and Roosevelt 
Street on the south, and between the Mystic River on the west and 
Dennison Street on the east. It was also suggested that it might 
be feasible to serve those portions of Mystic (West) in Groton 
with the proposed plant in Mystic (East) in Stonington. 


The Borough of Stoninoton would be served by a primary 
treatment plant located north of Broad Street near Stonington Har~ 
ber. The plant would serve an area of about 297 acres, including 
all of the Borough and a small area to the north extending to 
Palmer Street and Stanton Road. The plant would have a design cae 


pacity of 0.35 mgd. and would serve 2,000 people. 


The Pawcatuck Fire District would also be served by a 
primary treatment plant located west of Mechanic Street in the 
vicinity of Prospect Street. The plant, with a design capacity 
of 0.9 mgd., would serve a 1972 design population of 7,000. 


To the best of our knowledge no action has been taken 
upon the work described in this report. 
Montville 

The Town of Montville is located in the central portion 


of the Region on the west bank of the Thames River. The Oxoboxo 


* Sewage Collection and Treatment for the Pawcatuck Fire Dis~ 
trict. Gibbs & Hill, Inc., New York, New York, 1952. 


** Sewage and Sewage Disposal for the Town of Stonington, Con» 
necticut. Charles A. Maguire & Associates, Boston, Masse, 1957. 
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River runs through the Town and empties into the Thames. At the - 
present time there are no municipal sewerage facilities in the 
Towne A comprehensive study* was prepared recently on sewage and 
industrial waste disposal problems within the Oxoboxo River Val» 
ley and other areas in Montville. 


This report recommended the construction of a temporary 
industrial waste treatment facility south of Rockland Pond to 
treat the wastes from two paper mills which now discharge their 
wastes into the Oxoboxo River. This facility would provide sece 
ondary treatment of the paper mill wastes.** A small primary 
treatment plant located in the vicinity of Gair Pond was recom 
mended to serve the area east of the Connecticut Turnpike, includ» 
ing Uncasville with an initial population served of 7,500. 


) It was recommended that at such time as development ware 
ranted, a future intercepting sewer should be built up the Oxoboxo 
River Valley. This sewer could collect the paper mill waste and 
convey it to a secondary treatment plant which would be an en« 
iargement of the initial primary facility located near Gair Pond. 
All the recommended facilities would be municipally-owned. 


The approximate locations of the proposed treatment fa# 
cilities and the general limits of the initial area to be served 
are shown on Figure 4, 


EXISTING COMMUNITY SEWERAGE SYSTEMS 


General 
The existing community sewerage systems in the Region 
are listed on the following page by municipality and area: 


* Town of Montville, Connecticut, Report on Sewerage, Sewage and 
Industrial Waste Treatment. Camp, Dresser & McKee, Consulting 
Engineers, Boston, Mass., 1964. 


** Another report titled Report on Methods of Removing Accumulated 
Deposits from the Oxoboxo River, Town of Montville, Connecticut 
for the State of Connecticut Water Resources Commission. Roger 
C. Brown, Consulting Engineer, New Haven, Conn.e, December 1962, 
and covering sludge deposits in the Oxoboxo River caused by the 
paper mill wastes will be discussed in a later chapter, 


Municipality Area Ownership 


Groton (City) Branford Court Municipal 
Groton (Town) Fort Hill Homes Municipal 
Nautilus Park Federal 
Conning Towers Federal 
Ledyard Highlands Private 
Waterford Ridgewood Park Private 


In total these systems serve about 15,000 people and 
collect and treat about 1.1 mgd. of sewage. 


Groton (Cit 


The only community sewerage system in the City of Groton 
is located in the Branford Court section of the City, northwest of 
Baker Cove. The system, which is designed to handle a flow of 
0.12 mgd., serves approximately 800 people with an estimated aver» 
age flow reported at 0.03 mgd. The treatment facility provides 
secondary treatment and the effluent is discharged into Baker Cove. 


Groton (Town 


Within the Town of Groton there are three community sew» 
erage systems, one town-ouwned and two federally-owned,. 


The town-owned system is located in the Fort Hill Homes 
section northwest of Fort Hill Brook and serves approximately 
9,000 people and an area of about 260 acres. The plant is designed 
to handle a flow of 0.70 mgd. but the present average flow is 0.35 
mgd. Secondary treatment is provided. The effluent is chlorinated 
and discharged into Mumford Cove. 


The two federally-owned systems are both located north 
of Interstate Route 95 = one serving the Conning Towers area on the 
west side of Connecticut Route 12 and, the other serving the Cape~ 
hart home area on the east side of Route 12. Both systems have 
primaryetype treatment facilities. The Conning Towers plant is 
operating at or near design capacity (0.30 mgd.) and serves about 
3,000 people. The Capehart area plant, with a design capacity of 
0.50 mgod., serves approximately 5,000 people and has an average 
daily flow of 0.43 mqd. The effluent from both plants is discharged 
into the Thames River. 


Ledyard 


A privately=owned community sewerage system is located 
near Town Farm Road in the Highlands area of the Town of Ledyard. 


This facility presently serves approximately 275 homes 
and 40 apartments in which live an estimated 1,000 persons. The 
present flow averages about 0.05 mgd.* A total of 477 homes, 188 
apartments and a grammar school are expected to be served in the 
near future. This would represent the sewage flow from about 3,000 
persons. The design capacity of the facilities is 0.24 mgd. which 
should be adequate for the future flow. 


The treatment facilities consist of prefabricated units 
and work in conjunction with lagcons and sand beds to provide tere 
tiary treatment. The effluent is chlorinated and discharged into 
Williams Brooke In the event of an emergency or during periods of 
extremely low flow, provisions have been made for holding all ef~ 
fluent in a storage pond or oxidation pond. 


Waterford 


A privately-owned community sewerage system is located 
in the Ridgewood Park area of Waterford and serves approximately 
200 people (53 homes). The system collects the sewage by gravity 
sewers and discharges it into the City of New London Municipal 
Sewerage System. It ultimately reaches the New London Treatment 
Plant. 


EXISTING INSTITUTIONAL SEWERAGE SYSTEMS 
At the present time there are eight institutionaletype 
sewerage systems located within the Region. These serve about 
10,000 people with a total estimated flow of about 1.4 mgd. 
Pertinent information as to the location, population 
served, daily quantity of sewage, average daily design quantity 
of sewage, degree of treatment, and point of effluent dischargs 
for these systems is listed in Table 2. 
The location of the various institutions and the areas 
served by these facilities are also shown on figure 4. 
EXISTING PRIVATE ONeLOT SEWERAGE SYSTEMS 
The 1960 Census reported that of the 56,372 housing 
units located in the Region, 30,919, or 55 percent, depend upon 


* The Flow appears somewhat low for the population served. 
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Table 2. EXISTING INSTITUTIONAL SEWERAGE SYSTEMS 


Estimated Estimated Degree of 
Estimated Av. Daily Av. Daily Treatment 
Owneres Population Quantit Design Quan= and Point 
Location Ship Served ani’ tit mode of Discharge 


Groton (City) 


oJ. Naval 
Reservation Primary 

(2 plants) Federal 2,300 0.30 1.00 Thames River 
U. S,. Coast Secondary 
Guard Station Long Island 
Avery Point Federal 2,000 0.20 0.30 Sound 
Groton (Town) Secondary 
Trumbull Birch Plain 
Airport State 200 0.02 0.08 Creek 
Mystic Oral Secondary 
school State 160 0.01 0.03 Ground 
East Lyme 
Niantic secondary 
State Farm State 300 0.05 0.05 Bride Brook 
Norwich 
Uncas«On#Thames Primary 
Hospital State 600 0.16 0.16 Thames River 
Preston 
Norwich State* Primary 
Hospital State 4,200 0.60 0.60 Thames River 
Waterford Primary 
seaside Regional Long Island 
Center State 300 0.03 0.03 Sound 

Total 10,060 Teor 2225 

SOURCE: Information provided by Connecticut State Department of 


Health, and field survey by Metcalf & Eddy. 


* A portion of this hospital is in Norwich. 
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Table 3. EXISTING PRIVATE ONeLOT SEWERAGE SYSTEMS 


All Housing units Housing units with 
housing with public private onelot 

Municipality units sewerage systems or none 
Bozrah 527 45% 482 
East Lyme 3,426 118** 35900 
Franklin 342 - 342 
Griswold 2,239 1,251 988 
Groton 8,798 3, 72B%** 5,070*** 
Ledyard 1,659 34 1,625 
Lisbon 582 10# 572 
Montville 2,482 15# 2,467 
New London 10,675 10,327 348 
North Stonington 732 ” 732 
Norwich 12,604 8,809 3,795 
Preston 809 15# 794 
Salem 378 ~ 378 
sprague ioa 398 wor 
Stonington 5,046 5464 4,500 
Voluntown 406 13# 393 
Waterford 4,912 14444 4,768 

Region 56,372 25,455 30,919 


SOURCES: 1960 U. S. Census, Connecticut State Department of Health, 
and local health officials. 


NOTE: 1960 U. S. Census data on sewerage systems were obtained 
from a 20 percent sample. 


* Small private collection system for about 45 mill houses from 
which sewage was discharged directly into Fitchville Pond. The 
State Department of Health closed this system in 1962-63 and 
required the construction of individual septic tanks. 

** Small private collection system for about 118 houses in Black 
Point Area from which sewage was discharged directly into Long 
Island Sound. The State Department of Health closed this sys- 
tem in 1960-63 and required the construction of individual sep» 
tic tanks. 

*%% We estimate that 3,728 should be 6,820 as there were in 1960 at 
least 3,100 housing units connected to the City of Groton system 
and 3,720 units connected to community systems (Fort Hill, Con- 
ning Towers, Nautilus Park, and Branford Court). Also 5,070 
should be 1,978. 

#“. Individual and collective illegal connections to storm drains | 
and small sewers probably discharging sewage directly into open 
water bodies. 

#M A small collection system for about 53 houses located in Ridge 
wood Park area of Waterford, next to the southern tip of New 
London, which is connected to the New London municipal sewerage 
system. Remaining houses are probably individual and collective 
illegal connection to storm drains and small sewers. 
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private on=lot sewerage Systems. Using information contained in 

Footnotes to Table 3, we have estimated that the actual number of 
housing units relying on private systems should have been 27,827, 
representing around 81,500 people. As of 1964 we estimate 91,000 
persons living in the Region use onelot Systems. This amounts to 


48 percent of the population. 


The following cities and towns in the Region depend for 
the most part upon private onelot sewerage systems for disposal 
of domestic sewage: 


Bozrah Preston 
East Lyme Salem 
Franklin Stonington 
Lisbon Voluntown 
Montville Waterford 


North Stonington 


There is, of course, no way of determining from the Cen-= 
sus figures the division between septic tank and cesspools in the 
private system figures. In addition it is estimated, based on the 
Census information for New London County, that there are approxi-~ 
mately 680 housing units (1964) which have neither a privy vault* 
nor an onelot sewerage system. The term "none" could mean either 
a drain into an open field or even conceivably directly into an 
open watercourse, 


EXISTING INDUSTRIAL SEWERAGE SYSTEMS 
General 


At the present time there are six major industrial seu~ 
erage systems within the Region which treat a total flow of about 
9e6 mgde The location and name of the industry, its products, 
quantity of wastes, and point of sewage discharge are listed in 
Table 4. The locations of the industries are shown on Figure 4, 


These systems serve only those industries listed and the 
quantity of waste shown includes only those wastes emanating di~ 
rectly from the manufacturing processes. 


* A privy is a structure used for the disposal of excreta without 
the aid of water. It consists of a shelter built above a pit 
or vault in the ground into which excrement falls. Privies are 
sometimes used in rural and seasonal areas, 
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Sprague 


In the past, 
eral Paper Board Compan 


Shetucket River, 


Primary treatment is provided at the mill site in the 
The effluent from this tank is dise 
r which drains into Versailles Pond, 
S$ been provided. 


Form of a clarifying tank. 
charged into the Little Rive 
where secondary treatment ha 


Secondary treatment is in the form of five surface acre 
don floats which have been placed on 
The agitators assist in oxidizing the wastes 
more completely without noxious odors before discharge downstream. 


ators or agitators mounte 


Versailles Pond, 


Table 4, 


Town and Name 


of Industry 


Spraque 
Federal Paper Board 
Co., Inc. (Sprague 


and Versailles) 


Montville 
Federal Paper 
Board Company 
Robertson Paper 
Box Company 


Ledyard 
Dow Chemical Co. 


Dow Chemical Co. 


Stonington 
Yardley Electric 
Company (Pawcatuck 
Fire District ) 


SOURCE: 


Industrial Est. Quantity of 
Products 


Box board 


Box board 


Paper board 


Polystyrene 
Plastics 
Liquid Latex 


Electric 
batteries 


paper mill wastes were discharged by Fed~ 

y into Versailles Pond and thence into the 
The resulting natural oxidation of the organic 

matter that took place in the pond has caused severe esthetic and 
noxious conditions in the area, 
problem, the company has 
Ondary treatment plants. 


In an effort to alleviate this 
recently installed both primary and sec= 


EXISTING INDUSTRIAL SEWERAGE SYSTEMS 


Wastes (mad. 


4.15 


0.60 
0.58 


0.04 
0.27 


0.002 


Data provided by State Water Resources Commission. 


Point of 
Discharge 


Versailles 
Pond via 
Little 
River 


Oxoboxo 
River 
Oxoboxo 
River 


Thames 
River 
Thames 
River 


Pawcatuck 
River 


Montville 


Federal Paper foard Company and Robertson Paper Box Com» 
pany discharges into the Oxoboxo River a combined 1.18 mod. of paper 
mill wastes. These wastes recsive chemical conditioning and pri-~ 
mary settling to remove settleabls fibers. 


Ledyard 


Treatment of the wastes from the two Dow Chemical plants 
consists of oil separation, chemical conditioning, and sedimenta= 
tion before discharging into the Thames River. 


Stoninoton 


The treatment accomplished on the small amount of indus= 
trial wastes from the Yardley Electric Company is Simply neutrale 
ization or mixing of some acid and caustic material before dis~ 
charge into the Pawcatuck River. 


NEED FOR ADEQUATE SEWAGE DISPOSAL 


General 


Pollution of natural waters by domestic sewage and in« 
dustrial wastes is objectionable and damaging for many reasons. 


Of primary importance is the possible hazard to public health and 
safety, 


In the last half of the nineteenth century, bacterio~ 
logical and epidemiological discoveries demonstrated that diseases 
such as typhoid fever, dysentery, and cholera could be transmitted 
by sewage~polluted water, Today, it is also believed that ine 
Fectious hepatitis and possibly other viral diseases can be spread 
by sewage. Contamination of streams, rivers and ocean estuaries 
with disease=producing bacteria is often the result of untreated 
Or inadequately treated human wastes entering the watercourse, 
Insects and other carriers contribute to the spread of disease 
From polluted waters. The potential health contaminants contained 
in industrial wastes are unlimited in type and degree of danger, 
The unsightliness of Floating solids, oil, Scum, and colored or 
turbid waters combined with odors from industrial wastes are evi-~ 
dences of polluted waters and are objectionabls, 


The introduction of untreated wastes into rivers, streams 
and ponds can produce massive fish kills and contaminate shell fish 
areas. Equally important, Sewage contaminated water is not suit~- 
able for irrigating agricultural crops or watering dairy cattle, 
Adequate treatment of sewage or its disposal by other appropriate 
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means is the only known way of eliminating health hazards. The 
annual costs of properly treating sewage is relatively small when 
measured against the relatively large annual costs in loss of 
business and deterioration in living environment resulting from 
inadequate sewage treatment. | 


trotection of Water Supplies 


The intrusion of contaminating materials into sources 
of water supply, public or private, is a matter of concern for 
all. Whether it is direct flow into a surface supply or infil~ 
tration through the soil into a well supply, the results are 
dangerous. 


In our recent report* on surface water supplies in the 
Region, we emphasized the increased need for additional surface 
water supplies, and indicated 46 sites that were physically suite 
able for new reservoirs. Qwing to existing pollution we previ 
ously had ruled out most of the major watercourses as being un# 
Suitable for development as public water supplies, In its report 
titled "Land Characteristics" the Regional Planning Agency modi~ 
fied the list of physically suitable sites to exclude 21 of the 
46 as being less desirable for reasons other than physical feasi- 
bility. One of the three criteria used to modify the list of 
potential reservoir sites was the amount and density of existing 
development in and around the site and the possibility of sewage 
pollution. 


At the present time the area outside the principal mu=_ 
nicipalities of the Region relies on groundwater as a source of 
both private and public supplies. Such reliance, coupled with 
an increasing population and consumption, makes increasingly im~ 
portant the problem of safequarding all existing and potential 
water supplies. 


Without the future protection of the existing and po» 
tential supplies, both surface and ground, from intensive develop» 
ment and other hazards, they could be rendered unsuitable as 
sources of potable water. 


Protection of Recreation Areas 


Shorter working hours mean more time for recreational 
activities. The Region abounds in natural water bodies ~ salt 


* Report to Eastern Connecticut Industrial Fresh Water Develop- 
ment Commission Upon Surrace Water Supplies Available in South~ 


eastern Connecticut. Metcalf & Eddy, Engineers, Boston, MasSe, 


1962. 
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water, lakes, rivers, and streams = for use and Further develop-~ 
ment for recreational activities. A major reason for the rapid 


population increase of the Region is the close availability of 
water areas, 


Pollution of such water bodies will render them vire 
tually useless for water-based recreational activities - swimming, 
boating, fishing, etc. 


Inadequacies of Privats On-Lot Svstems 


The potential health dangers resulting from sewage that 
enters directly into a water body by pipe, or onto the surfece of 
an open field should be obvious. 


What is not so obvious are the potential health dangers 
resulting from inadequate septic tank systems. Unfortunately, 
many persons believe that as long as they have a septic tank and 
there is no ground surface evidence of sewage, there are no health 
hazards. This is not true. 


The following statements by the U. S. Public Health 
service in its Manual of Septic Tank Practice* with respect to 
septic tank systems are worthy of note: 


"Contrary to popular belief, septic tanks do not 
accomplish a high degree of bacteria removal. 
Although the sewage undergoes treatment in passe 
ing through the tank, this does not mean the ine 
Fectious agents will be removed; hence, septic 
tank effluent cannot be considered safe. The 
liquid that is discharged from a tank is, in 
some respects, more objectionable than that 
which goes in; it is septic and malodorous. 
This, however, does not detract from the value 
of the tank... its primary purpose is to cone 
dition the sewage so that it will cause less 
Clogging of the disposal field. 


"Further treatment of the effluent, including 

the removal of pathogens (disease-causing 
organisms), is effected by percolation through 
the soil. Disease-producing bacteria Will, in 
time, die out in unfavorable environment afford- 
ed by soil. In addition, bacteria are also ree 
moved by certain physical forces during filtra- 
tion. This combination of factors results in the 
eventual purification of the sewage effluent," 


* Public Health Service Publication No. 526. Washington, D.C., 
1958, pgs» 22. 


The effectiveness of any septic tank system is depend= 
ent upon many factors: type and amount of domestic sewage waste, 
Soils characteristics, groundwater levels, closeness to surface 
of bedrock, density of development, area of leaching field, lin» 
ear feet of leaching trench, depth of soil cover over trench, 
size of septic tank, closeness to a well, and proper construction 
and maintenance of the system. If all these factors are not cor- 
rect, the system may not work properly. 


In the past, depending largely upon the rate at which 
the absorptive capacity of the soil is reduced and the types and 
amount of sewage discharged into the system, the usual average 
life expectancy of a properly designed and constructed septic 
tank and leaching field system has been 20 to 25 years. Sanitary 
engineers and chemists disagree as to the effect of detergents 
upon the useful life of a septic tank system. The general opin-= 
ion is that with continuous use of such systems, the life expect~ 
ancy of the system will be reduced to 10 to 15 years. 


The longer life should be realized by good maintenance 
practice. Good practice includes inspection at least once a year 
of the sludge and scum accumulations in the septic tank. If ei-= 
ther the sludge or scum approaches too closely to the bottom of 
the outlet to the leaching field, the sludge or scum will be car« 
tisd into the disposal field and may clog the system. This cone 
dition will require not only cleaning of the tank but also, in 
severe cases, replacement of the disposal field. Cleaning of the 
septic tank on the average of once every three years will commonly 
prevent this condition and will generally ensure proper function« 
ing and maximum life of the system. 


A major problem in replacing a worn out septic tank syse 
tem is the need for another location on the lot for the new system. 
In many cases, because of small lot size, this is impossible. This 
is particularly true when water supply is also from an on-lot sys~ 
tem. There is little realization on the part of the general pub-« 
lic that the key relationship between lot size and an on-lot sewe 
erage system usually is not "Will I need service by a public sewe 
erage system?" but rather "When will I need this service?" The 
exceptions to this rule are unusually good soil conditions and 
large lots sufficient in size to replace the septic tank system 
over the years in different locations on the lot. 


Problems with Other Sewerage Systems 


The existence of a public sewerage system does not auto» 
matically ensure the maintenance of adequate sanitary standards, 
If there is no treatment, as is the case in 28 percent of the pope 
ulation served by existing public systems in the Region, a public 
sewerage collection system simply transfers the problem from a 


series of small outlets into a larger consolidated discharge of 
raw sewage, and, even with preliminary and/or primary treatment, 
it may not eliminate potential health hazards. The same is true 
whether the waste treated is domestic or industrial, and whether 
the system is municipal, community, institutional or industrial. 
The only positive answer for elimination of pollution by such 
Systems may be secondary and even, in some cases, tertiary treate 
ment of sewage before discharge into a water body. 


Water Pollution Control Classification 


Recognizing the need for correcting existing and pre» 
venting future water pollution conditions, the New England Inter- 
state Water Pollution Control Commission was created in 1947. 
Interstate water bodies in the New England area have been classi~ 
Fied by the Commission as to standards of water quality and use. 
The classes used are shown in Table 5. The State of Connecticut 
is a member of this commission and as such is obliged to enforce 
its pollution control laws to meet and preserve the approved 
Classifications. 


The only interstate waters in the Region are the Quine} 
baug and the Pawcatuck Rivers. The classification of these two 
rivers varies by reaches and is discussed in the chapter titled 
"Existing Problem Areas" which follows. 


The remaining watercourses and coastal waters in the 
Region have not been classified in such a manner by the State of 
Connecticut. However, the State Water Resources Commission de~ 
termines the degree of treatment required before discharge of ef 
Fluent into all watercourses in the State. This determination is 
based upon the existing conditions of the watercourse; the quan» 
tity, type and strength of the wastes; the volume of flow in the 
stream during critical low-flow «= high temperature conditions; 
and the future use of the watercourses for recreation, water sup» 
ply, etc. 


In this manner water pollution abatement is brought 
about as sewage facilities are built and the quality of water~ 
courses is gradually upgraded. 


State Requirements 


The following are pertinent excerpts from a summary of 
Connecticut General Statutes Relating to Pollution Control as 
compiled by the State Water Resources Commission:* 


% Report to the General Assembly. Pq. Aw32 and Aw33, 1957. 
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"Chapter 194: Disposal of Sewege. It is unlawful 


for anyone to discharge any sewage prejudicial to 
public health in any waters of the state (Sec. 
4033835). 


"Chapter 195: Water Resources Commission. The 


State Water Resources Commission may order any 
person to reduce or eliminate his pollution of 
water, having regard to the rights and interest 

of all persons involved and provided that the 

cost is not unreasonable or inequitable (Sec. 
2114d). No such qualifications attach to the 
Department of Health to issue orders but "pollu- 
tion" in Chapter 195 is broadly defined to in» 
Clude the rendering or tending to render any water 
unclean or impure by any means (Sec. 4040), and 
the jurisdiction of the Water Commission in this 
respect is more expansive than that of the Departe 
ment of Health, which is limited to pollution 
prejudicial to public health. 


"No new source of pollution may be created after 
June 23, 1925 without a permit issued by the Com-~ 
mission, acting as the public interest requires 
(Sec, 2115d)." 


The policies of the State therefore are quire explicit 
with regard to the disposal of wastes and the pollution of natural 
waters. In the enforcement of these statutes and policies, where 
a pollution source exists, the person, firm, or corporation caus~ 
ing or alleged to be causing the pollution may be called to appear 
before the State Water Resources Commission to show cause, if any, 
why an order should not be issued to regulate the pollution. If 
it is found that pollution does exist, an order is issued direct- 
ing the person, firm, or corporation to take whatever practicable 
ane LeneOnenan measures are necessary to control or eliminate pol» 

UTLON. 


Prior to issuing any such order the Commission may, in 
the public interest, require that any town, city or borough or 
district organized for municipal purposes, make an engineering 
survey to determine the cost of correcting the pollution. The 
Commission has full use of the courts to enforce any orders issued. 
An appeal may be made to the superior court which shall reexamine 
the order and shall rule upon said order. 


The following policy relative to the installation of 
municipal sewage works was adopted by the Connecticut Water Re» 
sources Commission on November 16, 1964: 


"1. Engineering designs and plans for primary 
treatment works shall include provisions for 


ae 


the addition of secondary treatment facili- 
ties, and it is recommended that communities 
consider the installation of primary and sece 
ondary treatment facilities initially under 
One project. However, under certain circum= 
stances the actual construction of the sec- 
ondary facilities would be dependent upon 
economic technical, practical and other face 
tors relative to sach project. 


"2. All communities with combined sewer and storm 
water systems shall initiate and pursue a proe 
gram of separation of these systems or appro~ 
priate treatment of the combined flows, the 
timing of each such project shall depend upon 
economic, practical and technical factors in 
each case," 


sections 19-13-83 to 820, Department of Health Coda, 


cover septic tanks, privies, cesspools, and other receptacles for 
domestic sewage. Section 1913-84 states that: 


"No sewags disposal system shall, after the effective 
date of this regulation, be constructed or rebuilt 
for any dwelling, apartment, boarding house or hotel 
without compliance with (this Code) unless otherwise 
approved by the Director of Health. Sush apnoroval 
by the Director of Health shail not be granted for 
discharge of any wastes into any waters of the state. 
Connections shall be made to public sewers if availe 
able." 


Local Requirements 


"Section 19-80 General Statutes of Connecticut. Any 
local Director of Health, Board of Health or offi-~ 

cial charged with the enforcement of the health laws 
shall enforce or assist in the enforcement of the 
public health code and such rules and regulations as 
may be adopted by the (State) council. Towns, cit~ 

ies and boroughs may retain the power to adopt san» 
itary rules and regulations, but no such rule or 
regulation shall be inconsistent with the public 

health code as adopted by the public health council..." 


The State Public Health Code, formerly called the Sane 
itary Code, applies to all municipalities in the State, whether 
they have or have not adopted local sanitary reguiations. The 
main advantage of a municipality adopting its own sanitary regu» 
lations is to set up the enforcement machinery. The absence of 
locally adopted regulations could result in no local enforcement 
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of the State code. The following municipalities in the Region 
have adopted local sanitary regulations. 


East Lyme New London Stonington 
Groton (Town) North Stonington Waterford 
Ledyard Norwich 


In addition, the zoning regulations and land subdivi~ 
Sion regulations of many municipalities in the Region contain pro«# 
visions regarding the design and construction of private on-lot 
Sewerage systems. These municipalities and a summary of such sewe 
erage provisions, by either or both zoning regulations and land 
subdivision regulations, are shown below: 


Bozrah Zoning: Compliance with State Sani~ 
tary Code. 

East Lyme Subdivisions Planning Commission may 
require percolation test report. 

Groton (Town) Zoning: Compliance with State Sani-~ 
tary Code. 


Subdivision: Compliance with State 
Sanitary Code. 


Ledyard Zoning: Approval of Town Health 
Officer. 
Subdivision: Compliance with State 
Sanitary Code. 


New London City Engineer or Health Officer may 
require anyone to connect with public 
sewer system. 


North Stonington Zoning: Approval by Town Health 
Officer. 
Subdivisions Statement of soil suit» 
ability for septic systems by regis- 
tered professional engineer. 


Norwich Subdivision: Compliance with local 
health department regulations. 

Preston Zoning: Approval by Town Health 
Officer. 

Salem Zoning: Compliance with State Sani« 
tary Code. 


Subdivisions Statement of soil suit» 
ability for septic systems by regise 
tered professional engineer. 
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Sprague Zoning: Approval by Town Health 


Officer. 
Subdivisions Approval by Town Health 
Officer, 

Stonington Zoning: Compliance with State Sanie 


tary Code and Water Resources Come 
mission Regulations. 

Subdivision: Compliance with State 
sanitary Code, 


Waterford Subdivision: Compliance with State 
Sanitary Code (Zoning enforcement of« 
Ficer may enforce other municipal 
regulations pertaining to the sube 
division of land and building). 


EXISTING PROBLEM AREAS 


Ceneral 


The existing sewerage problems in the Region fall into 
two categories: (1) discharges of raw or inadequately treated 
domestic sewage and industrial wastes From the intensively builte 
up areas along the major rivers and coastal areas of the Region, 
thereby causing the pollution of these water bodies, and (2 
localized development in widely scattered sites throughout sube 
urban and rural areas in the Region, where small lot sizes, high 
population densities, poor soil conditions, and high groundwater 
levels cause frequent private System failures, resulting in the 
pollution of groundwater and nearby watercourses, 


Of the estimated present population of 188,000 (1964) 
that reside in the Region, 95,000 or 51 percent are presently 
Setved by sewerage systems of either the municipal, community or 
institutional type. The flow from this population is estimated 
at 10.4 mgd. Of the 95,000 people served, the sewage from about 
19,400 or about 20 percent discharges without treatment into the 
waters of the Region. The total untreated flow from this portion 
of the population is estimated at 2.0 mod. 


At this writing, there are approximately 10.6 mgd. of 
known industrial and commercial wastes of varying strengths and 
complexity being discharged daily into the fresh waters and 
coastal estuaries of the Region. Of this 10.6 mode, approximately 
J+? mgd. are discharged directly into the receiving waters with 
inadequate treatment. (See Table 10 on page 60). In some cases, 
treatment is provided but it is either inadequate or of insuffi- 
cient capacity. 


There are also many cases of individual discharges of 
Sewage through private sewers into the coastal waters. Many of 
these discharges are the result of unsatisfactory operation of 
private systems, It is estimated that over 680 housing units in 
the Region have no sewerage system of any type. 


Reference is made to Figures 5 and 6 on which are shown 
the various problem areas. On Figure 5, the general areas of exe 
isting private System difficulties and locations of raw sewage 
discharges from sewerage systems and also individual outlets are 
shown along with the lccation and relative population density of 
existing residentially developed areas. Figure 5 also shows the 
existing industrial and commercial development and the location 
of the various sources of untreated or inadequately treated ine 
dustrial and commercial wastes. 


Figure 6 shows the same problem areas along with the 
general site suitability for private onelot system operation. 


The detailed discussion of these existing problems and 
problem areas is contained in the following paragraphs. For ease 
in discussion and because drainage areas are fundamental to the 
Future consideration of a long-range development plan for the Ree» 
gion, problem areas will be discussed by major drainage areas, 
These are shown on Figure 7, 


Major Drainage Areas 


We have divided the Region as shown on Figure 7 into 
three major drainage areas: 


1. The Thames River Drainage Area 
2. The Eastern Coastal Drainage Area 
3. The Western Coastal Drainage Area 


The Thames drainage area is the most Significant natu» 
ral drainage area in the Region. It consists of the entire area 
drained by the Thames River and its three major tributaries, the 
Shetucket, the Yantie and the Quinebaug Rivers. This area covers 
292 square miles or about 55 percent of the 530 square miles of 
land and water in the Region. The following communities and 
towns are located in whole or in part within the Thames River 
drainage areas 
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mee eee ees «LIMITS OF MAJOR DRAINAGE AREA 
THAMES RIVER DRAINAGE AREA (2) EASTERN COASTAL DRAINAGE AREA 


@0) MISC. COASTAL DRAINAGE AREAS 
(2) MYSTIC RIVER DRAINAGE AREA 


PAWCATUCK RIVER DRAINAGE AREA 
WESTERN COASTAL DRAINAGE AREA 


MISC, COASTAL DRAINAGE AREAS 


6c) CONNECTICUT RIVER DRAINAGE AREA 
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TIDEWATER DRAINAGE AREA 
YANTIC RIVER DRAINAGE AREA 
((O) SHETUCKET RIVER DRAINAGE AREA 
QUINEBAUG RIVER DRAINAGE AREA 


NATURAL DRAINAGE AREAS 
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FIGURE 7 


Bozrah Lisbon Preston 


Franklin Montville Salem 
Griswold New London Sprague 
Groton (City) North Stonington Voluntown 
Groton (Town) Norwich Waterford 
Ledyard 


The Eastern Coastal Drainage Area consists of the area 
draining to the Pawcatuck River and the coastal estuaries east of 
the Thames River, such as the Mystic River. This area covers ape 
proximately 144 square miles and 27 percent of the total area in 
the Region. The Town of Stonington and major portions of the 
Towns of Groton, Ledyard, and North Stonington and a small por 
tion of Voluntown are within this drainage area. 


The Western Coastal Drainage Area consists of that area 
draining to the coastal estuaries west of the Thames River. fhis 
area covers approximately 94 square miles and 18 percent of the 
Regione Those portions of the Towns of Salem and East Lyme draine 
ing to the Connecticut River, as shown on Figure 7, have also been 
considered within this drainage area. The portions of Waterford, 
East Lyme, Montville and Salem draining to the Niantic and Pata~ 
guanset Rivers are within this drainage area. 


Thames River Drainage Area 


Norwich. The major problems in the Town of Norwich are 
the discharges of raw wastes from the sewered areas of the City 
of Norwich and the village of Taftville. 


Although a portion of the collected sewage in the City 
is treated, there are at present several outlets from the existe 
ing sewerage system discharging over 1.0 mgd. of raw sewage into 
the Thames and Shetucket Rivers (see Figure 5). These discharges 
consist primarily of domestic sewage with a small amount of in= 
dustrial wastes. There is adequate capacity at the existing 
treatment plant to handle these wastes, 


It has been estimated that about 0.20 mgd. of domestic 
sewage and 0.20 mgd. of industrial wastes from the village of 
Taftville are discharged without treatment into the Shetucket 
River. These raw discharges could be intercepted and carried to 
treatment facilities. 


It has been reported that there are individual raw sew» 
age discharges from the Yantic area into the Yantic River. There 
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have also been reports of private on=elot system difficulties in 
the Ox Hill area, which is located near the Taftville and Faire 
view Reservoirs, part of the water supply system for the City of 
Norwich. Since the private sewerage systems are set at a higher 
elevation than the reservoirs, sewege overflow could reach the 
reservoirs, thereby creating a serious health hazard. 


Griswold. Approximately 0.40 mad. of raw sewage is dis» 
charged daily into the Quinebaug River (see Figure 5) from the 
collection system of Jewett City, which is located in the Town of 
Griswold. There are also several discharges from small manuface 
turers and private dwellings into the river. The industrial waste 
Originating in the Town of Griswold is very minor. 


The Quinebaug River was classified by the New England 
Interstate Water Pollution Control Commission in 1954. It was 
found at that time that the reach of river immediately below Jewett 
City was Class E, or completely unsatisfactory according to the 
standards adopted by that Commission and agreed upon by the member 
states. The future highest use classification for the section was 
established as Class C, a goal not yet attained (see Table 5 for 
the Commission's Standards of Quality). 


The Town's remaining sewage disposal problems are the 
result of private onelot system problems in the builteup areas 
mear Pachaug Pond. 


Sprague. The Village of Baltic in the Town of Sprague 
discharges an estimated 0.20 mgd. of raw domestic sewage from its 
collection system into the Shetucket River. In addition, about 
0.012 mod. of industrial wastes are discharged without treatment 
into Beaver Brook which flows directly into the Shetucket River. 
Over 4.15 mgd. of paper mill wastes originate from two paper mills 
of the Federal Paper Soard Company located above Versailles Pond 
on the Little River (see Table 4). Ag described in the chapter 
titled "Existing Industrial Sewerage Systems", these wastes are 
now treated and the problems which have existed previously should 
gradually be solved. 


Since the remainder of the Town is only sparsely devel-« 
oped, few pollution problems have arisen from the use of private 
disposal systems. 


Montville. The Town of Montville contains very little 
intensively developed land and relatively few problems have arisen 
from the disposal of domestic sewage. However, it has been re~ 
ported that there are several individual raw sewage outlets lo» 
cated along the Oxoboxo River near the Thames River. We undere 
stand that on one occasion the Boque Brook Reservoir of the New 
London water supply system was contaminated by the overflow from 
septic tank system failures in the vicinity of Four Corners in 
Montville. 
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Montville's major sewage problems originate from the raw 
discharge of about 2.2 mod. of paper mill wastes from the Federal 
Paper Board Company, the Robertson Paper 8ox Company and the Cone 
tinental Can Company. Of these wastes, 1.2 mgd. are discharged 
into the Oxoboxo River and 1.0 mgd. are discharged directly into 
the Thames River at Uncasville. 


The discharge of paper mill wastes into the Oxoboxo River 
has caused vast sludge deposits to accumulate in the ponds down» 
stream and noxious conditions to develop in the Oxoboxo River. 

The findinos of a recent engineering report* are that the sludge 
deposits are relatively stable and as such are not the prime cause 
of the unpleasant odor conditions in the valley. It was concluded 
that the odor conditions result from the natural bacteriological 
activity taking place in the ponds when organic matter in the paper 
mill wastes undergoes decomposition and in so doing gives off odore 
Ous gases (hydrogen sulfide). The end product of this process is a 
relatively inert sludge which settles and accumulates on the pond 
bottoms. Accordingly, it was also concluded that the solution to 
this problem is the removal by secondary treatment of most of the 
Organic matter from the mill wastes. 


Groton (City). The City of Groton, except for the easte 
ern portion of the City, is sewered and domestic waste is treated 
before discharge into en Thames River. Therefore, very little if 
any raw domestic sewage is discharged directly into the Thames 
River. No private onelot system problems have been reported, 
However, about 2.3 mod. of untreated industrial wastes are dis» 
charged directly into the Thames River (ses Figure 5). 


New London (City). The City of New London is almost 


entirely sewered and both domestic and industrial waste is col= 
lected and treated before discharge into the Thames River. There 
are no known private onelot system difficulties in the small re- 
maining unsewered sections of the City. 


Other Towns. The Towns of Franklin, Bozrah, Voluntown, 
Preston, Lisbon, and those portions of North Stonington, Ledyard 
and Waterford in the Thames River Drainage Area contribute Lite 
tle, if any, raw wastes to the Thames and its tributaries. jhe 
type and degree of industrial waste treatment at the two Dow 
Chemical plants in Ledyard is satisfactory and meets State Health 
Department requirements (see Table 4). The problem areas shown 
on Figures 5 and 6 of these towns consist primarily of private 
system difficulties. 


Summary. The major problems in the Thames River Drain- 
age Basin at the present time consist of discharges of untreated 
but collected domestic sewage and the untreated industrial wastes. 


* Ibid. Sewerage keport, Camp, Dresser & McKee, 1964, 
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Less immediate, but still of grave concern, are the local probe 
lems with private systems. 


About 65 percent of the totel population in the Thames 
River Drainage Area is presently served by a municipal, community 
or institutional system. About 77 percent of the sewage flows in 
such systems is considered to have adequate treatment. 


Eastern Coastal Drainage Area 
Stoninaton. In the Town of Stonington, the discharge 
of raw domestic sewage from private properties in areas such as 
the Pawcatuck Fire District, the Borough of Stonington and Mystic 
(East) have contributed greatly to the pollution of the coastal 
waters. This pollution has resulted in the closing or jeopard~ 
izing of much of the shellfishing and recreation beach areas in 
the vicinity. The 1960 census reported 546 houses throughout the 
Town connected to public sewerage systems. As there are no public 
sewerage facilities in Stonington, we suspect that these are di~ 
rect discharges sither through drains or private sewers. 


In addition, over 0.30 mgd. of untreated or inadequately 
treated industrial wastes are discharged into the Mystic River and 
the coastal areas from industries located in the village of Old 
Mystic and the Borough of Stonington (see Table 4). 


In 1952 the Pawcatuck River was classified by the New 
England Interstate Water Pollution Commission (see Table 5). The 
adopted classification of this downstream reach is Class C. It 
appears that elimination of raw sewage discharges into the Pawcae 
tuck River is a necessity to meet the adopted classification. 


Groton (Town). A sanitary survey by the Town of Groton 
Department of Public Health in 1964* found a high number of pri-# 
vate on~lot disposal problems in the Long Hill » Poquonnock Bridges 
area, the Sel Aire subdivision and the Fieldcrest Estates subdivie 
sion (see Figure 5). 


It was also found that in Mystic (West) and Noank there 
are a number of both individual and small collection systems dis» 
charging raw sewage into the Mystic River and the coastal areas. 
In Mystic (West) alone it was estimated that almost 0.08 mgd. of 
raw sewage is discharged directly into the Mystic River. 


North Stonington. In the village of North Stonington, 
located in the town of Nerth Stonington, there are several raw 
sewage outlets from private onelot systems discharging directly 


* Report on lowneWide Study of Sewage Disposal Problems, Groton, 


Connecticut. Groton Health Department, 1964. 
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into the Shunock River. The Shunock is a tributary of the Pawca» 
tuck River and also was classified in 1952 (see Table 5). The 
condition of the Shunock River above the village of North Stoning= 
ton was Class A and that portion below the village was Class D,. 
The adopted classification for the downstream reach is Class 8B. 

In order to meet the adopted classification the existing raw seve 
age discharges must be eliminated. 


Ledyard. There are no reported private onelot system 
problems in Ledyard in the portion of the Town that is in the 
Eastern Coastal Drainage Area. 


Summary. The existing major problems in the Eastern 
Coastal Drainage Area consist of the lack of municipal sewerage 
systems in Stonington, Groton (Town), and North Stonington, and 
the discharge of untreated industrial wastes in the Village of 
Old Mystic and the Borough of Stonington. Only 25 percent of 
the estimated population living in this drainage area is con~# 
nected to a sewerage system. 


Western Coastal Drainage Area 


East Lyme and Waterford. In East Lyme, residentially 
developed areas like Niantic and Black Point are experiencing 
difficulties with private on-lot systems. 


In Waterford private on-lot system difficulties have 
occurred largely in Twomile Hill, parts of Graniteville, and 
along the Niantic Bay shore. 


Other Towns. The portion of the Town of Salem in the 
Western Coastal Drainage Area has no reported problem areas. The 
Town of Montville was discussed under "Thames River Drainage Area", 


Summarye The problems in the Western Coastal Drainage 
Area consist principally of private on-lot system difficulties. 
Over 97 percent of the estimated population within this area dew 
pends on such systems to handle sewage disposal. 


No detailed engineering studies have been prepared for 
any portion of this area. Such studies are needed. 


Unreported Existing Problem Areas 


Experience in other areas of the United States indicates 
that many residents, municipalities, and industries are either 
reluctant or even refuse to report existing or suspected sewerage 
problems. The obvious reason is the possible cost involved in 
correcting these problems, particularly for changing from an on» 
lot to a public sewerage system. 


« £0 * 


Each municipality in the Region and the State Department 
of Health was contacted concerning existing municipal, community, 
institutional, and on-lot sewerage system problem areas. Since 
the State Water Resources Commission requires the approval of new 
sewerage systems prior to construction, and maintains a surveil- 
lance program over industrial wastes, we must rely upon the State 
records for the identification of industrial waste problem areas, 
We have examined all pertinent and available State records and 
discussed the matter with the State Water Resources Commission and 
State Department of Health officials. 


Undoubtedly, other sewerage problem areas exist in the 
Region. Only a detailed field investigation, possibly including 
the use of chemical testing, would reveal all such areas. How- 
ever, an attempt is made in the next section to determine the 
location of unreported, but existing possible sewerage problem 
areas. 


Existing Possible Problem Areas 


Existing possible problem areas are those served by 
private on-lot systems in which no history of pollution either 
exists or is reported, but in which there is a potential for pole 
lution. We have used, by themselves or in combination, the fol- 
lowing criteria or factors to determine an existing possible 
problem area: 


1. In areas served by a private on-lot water supply. 
ae Unsuitable site conditions, i.e. poor soil, 
high groundwater, ledge or rock, steep slopes, 
for on=lot sewerage systems, and/or; 


b. Density of one-family per acre or greater. 


2. In areas served by a public or community water 
supply. 


a. Unsuitable site conditions for onelot systems 
and/or; 


b. Density of two families per acre or greater. 


(Note: These factors are essentially the same as those which 
generally have caused the known existing problem areas. ) 


The major areas determined by the application of the 


above criteria to be possible existing problem areas are shown 
on Figures 5 and 6. 
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There is no such combination of factors which can be 
applied to industrial and commercial establishments for determine 
ing their unreported waste disposal problems. 


ESTIMATED FUTURE QUANTITY OF SEWAGE 


General 


A basic consideration in the planning of sewerage facil« 
ities is an estimate of the quantity of sewage that will flow 
through each part of the system. For most of the municipalities 
in the Region, such flow would be a combination of domestic sewage, 
groundwater infiltration, and varying quantities of commercial and 
industrial wastes. 


The quantity of domestic sewage is directly related to 
the population served; therefore, estimates of populations are re= 
Quired for estimating this portion of the flow. 


The quantity and quality of industrial wastes vary over 
a rather wide range, depending primarily on the type of manuface 
turing and the processing activity, and the number and size of 
industrial establishments. Based on a study of existing indus» 
tries and flows in the area, and predictions of the general type 
of industry that may be developed in the future, a gallonage al-~ 
lowance per acre of industrial land is made for estimating future 
industrial flows. 


Generally, the estimates of sewage quantities that fole 
low reflect the Sewerage System Design Practices given in the 
section so titled in Part I of this report. 


Population Growth 


In 1963 the Southeastern Connecticut Regional Planning 
Agency published a comprehensive report on population and housing 
for the entire Region. The projected populations for the years 
1975 and 1990, as shown in that report, fall generally into the 
range of future population estimated in a previous report pre- 
pared by Metcalf & Eddy on surface water supplies in the Region.* 
Accordingly, these two years have been used in this study rather 
than the years that would normally be used as a basis for design, 
iee. those based on the expected useful life of sewerage system 
components. Utilizing these two independent population studies, 
we have established a possible "high" and "low" range of future 
populations for the various towns within the Region, (see Table 6G). 
The various factors influencing whether the future population of a 


* Tbid. Surface Water Supplies. 
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Table 6. 


Municipality 


Bozrah 
East Lyme 
Franklin 
Griswold 
Groton 
Ledyard 
Lisbon 
Montville 


New London 


North Stonington 


Norwich 
Preston 
Salem 
Sprague 
Stonington 
Voluntown 


Waterford 


Region 


SOURCES: 


EXISTING AND ESTIMATED FUTURE POPULATION 


2,509 
13,969 
1,028 


15.391 


174,412 


1975 
Low High 

2,100 2,300 
9,000 10,000 
1,300 1,500 
7,300 8,100 
41,800 46,200 
11,900 13,100 
2,700 3,000 
12,900 14,300 
34,000 36,000 
2,900 3,200 
40,000 44,100 
6,200 6,800 
1,300 1,500 
2,900 3,200 
15,000 16,600 
1,300 1,500 
22,100 _24,500 
213,400 235,900 


1990 

Low High 
3,900 4,300 
171,800 $13,000 
2,800 3,100 
10,100 11,200 
50,500 56,000 
17,200 19,000 
5,200 §,800 
17,900 19,900 
37,700 41,700 
5,400 6,000 
43,000 47,600 
8,200 9,100 
2,900 3,200 
5,200 5,800 
17,900. 19,900 
2,500 2,700 
26,000 _28,800 
268,200 297,100 


from U. Se Census and future based upon a correla 
tion of projections by SCRPA and Metcalf & Eddy. 


specific area will fall into the "high" or "low" range, and their 
implications, will be discussed in the next part of this report. 


A study of existing population by U. Se Census enumera~ 
tion districts, and the location of existing residentially devel 
oped areas within the Regicn, reveals that almost 70 percent of 
the total existing population lies within the boundaries of the 
Thames River Drainage Area. Nearly another 20 percent of the to- 
tal population is located in the Groton and Stonington portion of 
the Eastern Coastal Drainage Area. The remaining 10 percent is 
located in the Western Coastal Drainage Area. Most of the inten- 
Sive development is concentrated adjacent to the coast and the 
Thames River and its major tributaries. Development in the oute 
lying areas has been limited and scattered, 


Based on the projected ranges of future population for 
each town as previously determined, the location of existing 
residentially developed areas, and the breakdown of the existing 
population for the various areas by U. S. Census enumeration dis- 
tricts, we have made high and low estimates of population growth 
for the three major drainage areas in the Region for the years 
1975 and 1990. These are shown in Table 7. 


Table 7. TOTAL EXISTING AND ESTIMATED FUTURE 
POPULATION BY MAJOR DRAINAGE AREAS 


1975 1990 
Drainage Area 1960 Low High Low High 
Thames River 120,000 138,000 152,500 172,500 191,500 
Eastern Coastal 34,200 46,400 51,100 59,300 65,200 
Western Coastal 20,212 29,000 32, 300 36,400 40,400 
Region 174, @12. 213,400 255,900 «‘'268,200; 297,700 


SOURCES: 1960 from U. S. Census and future estimated by Metcalf & 
Eddy. 


Industrial Growth 

In Table 8, we have shown the existing intensive induse 
trial land use and have estimated the amount of such land for the 
years 1975 and 1990. These figures are based on methods outlined 
in our recent report on surface water supplies* and on the study 
of potential industrial areas prepared by the Southeastern 


* Ibid. surface Water Supplies. 
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Connecticut Regional Planning Agency. The location and extént of 


existing industrial land, and potential industrial land is shown 
On Figure 8, 


Industrial land has been classified as remote or convene 
ient according to its proximity to watercourses suitable for the 
disposal of treated wastes. Generally those areas more than a 
mile from such waters were considered remote. Waters considered 
Suitable for the disposal of treated wastes include the Thames, 
Shetucket, Quinebaug, and Pawcatuck Rivers and Long Island Sound. 


It is estimated that by 1975 and 1990 the Region will 
contain 1,400 and 2,400 acres, respectively, of developed inten» 
Sive industrial land. This is in comparison with 742 acres of 
land presently developed for industry. 


Domestic Sewage 


Estimates of per capita sewage flow have been made in 
many of the previously mentioned sewerags reports for various 
municipalities in the Region. There is also information avail 
able concerning the flow from most of the existing sewered areas, 
For our estimating purposes we have relied on only measured sew 
age treatment flows. 


At the present time (1965), approximately 95,000 people 
are served by either municipal, institutional or community type 
sewage treatment facilities in the Region. The resultant total 
average flow is estimated at 10.5 mgd. This yields an average 
per capita sewage flow of about 111 gcd.* 


For estimating over-all average sewage quantities for 
the Region, the following per capita flow allowances have been 
used and are intended to include nominal amounts of infiltration 
and represent the average daytime domestic sewage flow. 


9975 120 gcd. 
1990's 135 gcd. 


These values compare with the commonly used value of 100 
gcd. which is employed where there is no existing flow data avail» 
able. the values adopted also allow for some increase in water 
consumption and other unforeseen developments that may increase 
sewage flows in the future. 


In Table 9, we have estimated by municipality the quane 
tity of domestic sewage produced. We have also listed, where 
applicable, the existing treatment capacity available, 


* Gallons per capita per day. 
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Table 9. SUMMARY OF TOTAL EXISTING DOMESTIC 
SEWAGE PRODUCED (MCD. ) 


Estimated existing Existing Estimated 
domestic sewage treatment domestic 

Municipality ge P Lith (1964) capacity* sswace treated 
Bozrah 0.17 - ~ 
East Lyme 0.73 0.05 0.05 
Franklin 0.10 ~ - 
Griswold 0.69 - - 
Groton 320 4.43 2077 
Ledyard 0.58 0.24 0.05 
Lisbon 0.22 “ - 
Montville 0.83 - - 
New London 3.66 6.60 3.240 
North Stonington 0.21 “ - 
Norwich 4.22 5.06 1.47 
Preston 0.53 0.60 0.60 
Salem 0.10 ” « 
Spraque 0.27 ~ - 
Stonington 1.50 “ - 
Voluntown 0.11 ~ ~ 
Waterford 1.64 0.03 0.03 

Region 18.76 17.01 8.37 


* Municipal, community and institutional systems only. 
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Industrial Wastes 

In Table 10, we have indicated the total existing quan» 
tity of industrial wastes by municipality. Also listed are the 
amounts of wastes treated. Statistical studies of the industrial 
waste flows in the Thames River Drainage Area, by totals of flow 
and area in each municipality, indicate an average industrial 
waste flow of about 20,000 gad.* and a median value of about 
22,000 gad. However, almost 8&6 percent of the total industrial 
waste flow in this area comes from only five industrial users 
whose average is over 49,000 gad. Those industries contributing 
the remaining 14 percent do so at the average rate of only 3,000 
gad. The 20,000 gad. average and 22,000 gad. median are consid» 
ered high due to the influence of the few large contributors. 
Therefore, these figures should not be used as either the average 
Or median flow for industry that may locate in the Thames River 
Drainage Area in the future. 


Average industrial flows from existing industries re- 
motely located in the Thames River Drainage Area are estimated 
at 3,900 gad. 


A study of wastes for all users, convenient and remote, 
in the two Coastal Drainage Areas, indicates an average use of 
about 3,300 gad. It is expected that in the future the area-of~ 
building to areaeofeland ratio will drop, perhaps by as much as 
100 percent, thereby reducing the average gallons per acre per 
day. At the same time the use of water by industries generally 
is predicted to increase in the future. 


Based on a balancing of these factors, we estimate 
average daily sewage flows for new industrial development as fol~ 
lows: 


Low High 
Convenient industrial land 5,000 gad. 10,000 gad. 
Remote industrial land 4,000 gad. 4,000 gad. 


Total Existing and Future Sewage Quantities 


Existing quantities of domestic sewage and industrial 
wastes are shown separately in Tables 9 and 10, and are combined 
in Table 11. 


In order to compare future sewage flow with existing 
flow and treatment capacities, we have estimated future sewage 


quantities for each municipality. These are also listed in Table 
11, and shown graphically on Figure 9. 


* Gallons per @cre per day. 
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Table 10. SUMMARY OF EXISTING INDUSTRIAL WASTES (moc. ) 


Quantity of Amount Treated Amount 
Municipality aste* _Adequately** Untreated 
Thames Drainane Basin 
New London 0.02 0.02*** “ 
Groton (City) 2.47 O.17*** 2.30 
Norwich 0.42 0.19%*** 0.23 
Ledyard 0.31 0.31 ~ 
Montville 2-40 ~ 2240 
Preston 0.01 - 0.01 
Sprague 4.25 4.15 0.10 
Subtotal 9.88 4.84 5.04 
Eastern Coastal Area 
Stonington 0.33 “ 0.33 
Western Coastal Area 
Waterford 0.01 ~ 0.01 | 
East Lyme 0.36 _ 7. 0.36 
Region 10.58 4.84 5274 


SOURCE: Information concerning wastes by individual industrial 
plants obtained from Connecticut State Water Resources 
Commission surveye 


* Process wastes only; does not include sanitary wastes. 

** Adequate treatment is that which prevents nuisance conditions 
from developing in the water body into which the sewage is 
discharged. 

*%*% Treated by municipal sewage treatment plant. 
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FIGURE 9 


These future quantities represent the estimated flow 
From the entire population and all industriallyeused land. Such 
quantities will require satisfactory treatment and disposal in 
1975 and 1990 by one of the five types of sewerage systems. 


As seen from both Table 11 and Figure 9, the total quan= 
tity of sewage for the Region should increase by 50 percent bew 


hee 1964 and 1975, and by 1990 should be double the 1964 quan» 
ity. 


Limitations of Existing Sewerage Systems 


As discussed previously, private on-lot sewerage syse 
tems, even in areas with ideal soil conditions, cannot be operated 
satisfactorily for indefinite periods of time. At some point dure 
ing an increase in the density of land development, it will become 
necessary to eliminate the private on=lot Sewerage system and ree 
Place it with a municipal or community=type sewerage system. In 
Certain cases even existing institutional and industrial sewerage 
Systems may be abandoned and the sewer outlet connected into a 
municipal or community system. 


Table 11 shows the capacity by municipality of its exe 
isting treatment facilities and our estimate For total quantities 
of all types of sewage by municipality for the future years of 
1975 and 1990. If the total existing treatment capacity were 
utilized, the difference between the estimated future sewage quane 
tities and the existing treatment capacity would represent the 
additional treatment capacity required in order to replace all 
private on-lot systems with another type of System. These esti«# 
mates are presented in Table 12. By 1975, 21.53 to 26.41 mod. 
and by 1990, 35.42 to 45.26 mgd. of additional treatment capacity 
will be needed to properly treat wastes in the Region. 


The requirements of each municipality and the Region 
as a whole may vary somewhat from these quantities depending upon 
(1) the relative locations of the existing facilities and the new 
service areas, (2) the degree of treatment that now exists and 
the possibility of a higher degree of treatment being required by 
1975 and 1990, and (3) the unlikelihood that all private onelot 
Sewerage systems will be abandoned and no new onelot systems will 
be built to handle a portion of the estimated future sewage quan» 
tities. 


Table 12. ADDITIONAL TREATMENT CAPACITY REQUIREMENTS (MGD.) 


Municipality 
Bozrah 

East Lyme 
Franklin 
Griswold 
Groton 
Ledyard 
Lisbon 
Montville 
New London 
North Stonington 
Norwich 
Preston 
salem 
Sprague 
Stonington 
Voluntown 
waterford 


Region 


Low 

0.30 
1.48 
0.28 
1.37 
3.20 
1.21 
0.56 
4.15 
0.00 
4643 
0.84 
0.27 
0.25 
0.63 
2.59 
0.28 


2.99 
21.53 


1975 


Hiah 
Oe3o 


tow High 
0.60 0.65 
2.07 5022 
0.68 0.72 
2635 3021 
5.16 6.01 
2214 2638 
1.28 1.78 
eat 5.60 
0.00 0.00 
2.65 4.04 
2.01 5-84 
0.78 0.93 
0.65 0.69 
1.02 1.13 
3e79 4.93 
0.66 0.68 
wAcSt = =5 245 
35442 45.26 


IIT. IMPLICATIONS OF THE SEWERAGE 
PROBLEMS UPON POSSTIBL 
FUTURE LAND USE PATTERNS 


GENERAL 


VARIOUS FUTURE LAND 
DEVELOPMENT PATTERNS 


RELATIONSHIP OF SEWERAGE 


PROSLEM AREAS TO OTHER 
PLANNING CONSIDERATIONS 
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GENERAL 


Sewerage problems have a direct bearing upon the future 
land use pattern for any region. Particularly in the case of res» 
idential developments, the occurrence of sewerage problems indi- 
cates eventual sewering and the resultant potentiality for devele 
opment as urbanized areas.* Bacause of their development density, 
such urbanized areas are most apt to require a sewerage system 
consisting of pipes and a means of treatment. If this development 
density occurs on land unsuitable for onelot sewage disposal, be» 
cause of its soils and topography, a sewerage system becomes a 
health requirement. 


Many persons moving from large cities into new subdivi-~ 
Sions located in developing areas, such as the Southeastern Cone 
necticut Planning Region, consider it a foregone conclusion that 
their new houses will be served by public sewers. The availabil~ 
ity of public sewers is a principal factor for choice of site by 
industrialists and other land developers. Once an urbanized area 
is established, the chance of its reduction in development density 
is remote. The collective location and spacing of small urbanized 
developments could establish the future land development pattern 
For the Region. 


VARIOUS FUTURE LAND DEVELOPMENT PATTERNS 


Professional planners generally consider that there are 
Five basic future land development patterns possible for any re» 
gion or area. Other patterns are only variations of these basic 
schemes. These five patterns, showing the general location of 
urbanized and rural areas as they might apply to the Southeastern 
Connecticut Planning Region, and the general limits of existing 
and possible sewerage problem areas for existing development are 
shown schematically on Figures 10 and 11. 


Presented below is a general description of each scheme, 
its relationship to the location of sewerage problem areas and the 
existing development pattern of the Region, and the advantages and 
disadvantages of the pattern for providing a public sewerage 


* The terms "Urbanized area" includes "urban areas" having an 
average of 4 or more families per acre, or generally 
lots less than 10,000 sq. ft. in size; 

"suburban areas" «= an average of 2 and up to 3.9 
families per acre, or generally lots of 10,000 and 
up to 20,000 sq. ft. in size; and 

"rurban areas" - an average of 1 to 1.9 families 
per acre, or generally lots of more than 20,000 and 
up to 40,000 sq. ft. in size. 


- 66 « 


System.* The same total population is assumed for each scheme, 
the only difference between the schemes is in the population dis» 
tribution and density at various locations. It is assumed that 
ultimately the urbanized area for each pattern will be serviced 
by a public Sewerage system and the rural areas will continue to 
depend upon onelot sewerage systems. 


Linear Plan 


Under this plan urbanized development would take place 
along the entire length of the Thames, Shetucket, and Quinebaug 
Rivers within the Region and along the coast of Long Island Sound. 
Each existing urban center would be enlarged and emphasized. As 
shown on Figure 10, most of the existing and possible sewerage 
problem areas in the Region are already contained within the ure» 
banized portion of this plan, as it would be applied to the Re» 
Qion. The exceptions to the location of such areas are in East 
Lyme, Montville, Norwich, Griswold, Voluntown, Preston, Ledyard, 
North Stonington, Stonington and Groton. Generally, but for the 
three areas in Montville, Norwich and North Stonington, these 
problems are not significant. Therefore, the Region's present 
development pattern, as reflected by the location of both urban« 
ized and sewerage problem areas, is substantially in agreement 
with the linear plan. 


The linear pattern stresses contiguity of development. 
In addition, all urbanized areas are within reasonable distances 
of the three major rivers in the Region (Thames, Shetucket, and 
the Quinebaug) and Long Island Sound, all of which are dependable 
watercourses for the acceptance of sewage effluent. Because of 
such contiquity in development and the closeness of major waters 
courses, the linear plan would be conducive to the development of 
a regional sewerage system depending upon possibly four or five 
major sewage treatment plants for servicing the entire urbanized 
area and eliminating existing sewerage problems. 


strong Center Plan 


This plan would concentrate future urbanized develooment 
along the Thames River and would contain two equally«sized** major 
urban centers = Norwich-Preston and New LondoneGroton. The urbane 
ized area would not include several major areas presently experi~ 


* The term "public sewerage system" as used herein means either 
a regional, subregional, municipal or community sewerage syse 
tem which is publicly=owned, maintained, and operated, | 


** The words “equallyesized" as used in this report mean equal in 
both geographical and population size, 
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encing sewerage problems, particularly in the Eastern and Western 
Coastal Drainage Areas, 


The existing development pattern of the Region, espe~ 
Clally along Long Island sound, is not in agreement with the 
strong center plan. The strong center plan stresses density and 
contiguity in development to its fullest. All urbanized areas 
are adjacent to a dependable watercourse for sewage effluent ~« 
the Thames River, 


Public sewerage service throughout the urbanized area 
could be provided possibly by a regional system of only three 
major plants. Undoubtedly, a series of small and disconnected 
public sewerage systems to serve existing developed areas in many 
places outside the urbanized area would also be required. The 
existing urbanized development pattern has progressed in theses 
locations to such an extent that it would not be practical from 
a public sewerage standpoint to consider the strong center plan 
as the future development pattern for the region. 


Satellite Plan 

This plan contemplates the concentration of future ure 
banized development in two equally-sized major urban centers con= 
Sisting of Norwich-Preston and New London=-Groton, surrounded by 
the outlying (satellite) minor urban centers of Baltic, Jewett 
City, Preston Village, North Stonington Village, Pawcatuck, Mys~ 
tic, Crescent Beach = Black Point Beach - Niantic, and Chester- 
field Village (Montville). Some urbanization and resulting major 
sewerage problem areas, located particularly in East Lyme, Watere 
ford, Montville, Norwich, Griswold, Voluntown, Ledyard, and Groton, 
would therefore be outside the urbanized portion of this’ scheme, 
Because of this, the existing development pattern of the Region 
conforms only partially to the satellite plan. 


Owing to the nonecontiguity of development under this 
scheme, each of the 10 satellite urban centers could require its 
own public sewerage system. In addition, it may be necessary to 
construct several other smaller sewerage systems to serve existing 


developed areas. 


The existing urbanized development pattern has progressed 
in several places between the satellite areas to such a degree that 
it may not be practical, from a public sewerage standpoint, to cone 
sider the satellite plan as the future development pattern for the 
Regione 
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Balanced Plan 

t This plan contemplates the creation of urbanized areas 
in each of the 17 municipalities in the Region.* Emphasis would 
be placed upon the development of individual townebyetown future 
land use plans under which the urbanized areas would be separated 
From each other by open space. 


The sewerage problem areas found in the existing smaller 
towns, other than those adjacent to the existing larger towns and 
Cities, would fall within the proposed urbanizsd areas. The Ree 
Qion*s present development pattern, as reflected by the location 
Of both urbanized and sewerage problem areas, is not in accordance 
with the balanced plan. 


The construction of at least 17 separate public sewerage 
Systems, from several of which it would be difficult to discharge 
Sewage effluent into a dependable watercourse, could result in a 
very costly method of providing public sewerage service to the 
urbanized areas of the Region. The open spaces ssparating such 
areas would make largely infeasible the piping of sewage from one 
urban center to another for treatment. Also, additional public 
sewerage systems might be required to service existing developed 
area outside the proposed urbanized areas. 


The existence of the scattered and numerous urbanized 
areas along the Thames, Shetucket, and Quinebaug Rivers and Long 
Island Sound, which also contain many disconnected sewerage probe 
lem areas, tends to rule out, from the standpoint of feasible 
public sewerage service, the use of the balanced plan as the fu» 
ture development pattern for the Region. 


Zoning Plan 


This plan contemplates future development in accordance 
with the existing zoning maps of the zoned municipalities in the 
Region, as shown on Figure 11. Of the Region's 17 municipalities, 
13 have adopted zoning regulations. In the remaining 4 towns (Monte 
ville, Lisbon, Griswold, and Voluntown), we have assumed, for the 
purposes of this zoning plan, that urban development could take 
place anywhere in the town. 


In contrast to the balanced plan, which stresses an 
urbanized area for each town in the Region, the zoning plan 


* Each urbanized area would contain a Fulle-range of various land 
use categories (residential, business, industrial, etc.). There 
would be sufficient amounts of each use for the urbanized area 
to be largely self-sufficient. The land uses of the urbanized 
area would be in "balance with each other", 
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stresses no balance between towns, but only in the employment of 
zoning as a protection device for the next 5 to 10 years of devele 
Opment. Owing to the instability experienced with zoning regqulae 
tions and maps, it is a serious question if any zoning plan can be 
Seriously considered as a longerangs plan for any community. 


An evaluation of the composite of the existing zoning 
maps reveals almost no coordination of land use planning between 
adjacent municipalities. In fact there are marked conflicts be» 
tween both the types and densities of uses. The maps for the 
developed municipalities show a variety of districts but, in most 
cases, the maps for ths undevelopsd towns have principally one 
residential district and one industrial district. Examples of 
Such zoning are Franklin, Salem and North Stonington. 


A comparison of existing development, as shown on Figure 
9, with existing zoning, as shown on Figure 11, reveals that in 
many places throughout the Region the density of existing develop» 
ment far exceeds the density permitted under the present zoning 
regulations. It appears that under such zoning regulations re# 
quired density for new development was decreased below that of 
existing development in order to forestall possible sewerage 
problems in the remaining undeveloped areas. In other places, 
particularly adjacent to Long Island Sound and lakes used for 
seasonal dwellings, because lot sizes are small or in the 5,000 
to 12,000 sq. ft. range, we can anticipate sewerage problems. 


Sewerage problem areas are found in all types of zoning 
districts. There is almost no correlation between existing zon« 
ing and sewerage problems. As indicated by Figure 11, one reason 
for the lack of such correlation is that the zoning does not take 
into account the pattern of land suitability. The residential 
districts requiring large lot sizes, and commercial and industrial 
districts, are not necessarily found on land with site conditions 
suitable for onelot sewage disposal. In the older and developed 
municipalities, it appears that the zoning plan is generally in 
accordance with existing development. This is not the case in 
the newer and largely undeveloped towns. 


The zoning plan stresses neither coordination nor cone 
tiguity of development. The location of several new urbanized 
areas that would result from development in accordance with the 
zoning plan bears no relationship to the nearness of such areas 
to dependable watercourses to receive sewage effluent. Growth 
under the present zoning plan probably would require the construce 
tion of about 30 municipal and community sewerage systems. The 
large open spaces between urbanized development areas of any size, 
probably would prohibit the tying together of municipal sewerage 
systems. The relatively high per capita cost involved in the 
construction of so many small and unrelated sewerage systems could 
rule out the desirability, from a public sewerage system stand» 
point, of the use of the existing zoning plan as the future devele 
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Opment pattern for the Region. In addition, such small systems 
and plants could result in increased sewage service costs per 
capita,* because of the inability to obtain the lower unit cost 
benefits of larger systems. 


RELATIONSHIP OF SEWERAGE PROBLEM AREAS 
TO OTHER PLANNING CONSIDERATIONS 


This section discusses the relationship of the existing 
me possible sewerage problem areas to other planning considera= 
OnSe 


Existing Development 


As shown on Figure 5, most of the sewerage problem areas 
in the Region are found in the residential-medium density areas 
(2 to 7 families per net acre) and in commercial and industrial 
areas. the problems in the residential areas are located princi-~ 
pally in the newer subdivisions, older "crossroads" settlements, 
and seasonal areas, particularly near Long Island Sound. It ape 
pears from an examination of Figure 5 that there is an existing 
Or possible sewerage problem in almost every large and recent sube 
division in the Region which is not served by a public sewerage 
system. 


The commercial and industrial developments included 
within the sewerage problem areas are principally in mixed-land 
use areas, largely of medium density. 


Fortunately, the few high density residential develop» 
ments located within the Region are in sewered areas. Most of the 
large institutional holdings with any degree of population density 
are served by institutional sewerage systems. 


The scattering of the sewerage problem areas is caused 
by the noncontiguity of the existing development pattern. The 
cost of providing public sewerage systems to these problem areas 
could be high, particularly if there is little or no infilling 
(building upon land previously skipped over).** 


* Generally, as the installed capacity of a sewerage system ine 
creases, the total cost will also increase but at a decreasing 
rate. Since the population served is greater for larger caw 
pacity systems, it follows that per capita costs for sewerage 
systems are less for greater capacity systems than for smaller 
capacity systems. 


** An excellent discussion of the three processes of land devele 


opment (infilling, accretion, and scatter) is contained in 
Land Use: Patterns and Policies, SCRPA, 1962, pgs. 31 and 56. 
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Land Suitability for On=Lot Sewage Disposal 


As shown on Figure 6, site conditions unsuitable for one 
lot sewage disposal appear definitely to be a contributing factor 
to the location of sewerage problem areas in the region. At least 
a portion of every sewerage problem area in the Region is located 
On unsuitable land. As indicated in the section titled "Existing 
Problem Areas", Part II of this report, determination of possible 
sewerage problem areas is a factor of both land suitability and 
development density. 


; Since such a large proportion of the undeveloped land 
in the Region, namely 254 sq. miles or 49 percent, is unsuitable 
For onelot sewage disposal, either or both public sewerage and 
water systems must be extended throughout most of the undeveloped 
Portions of the Region, or land development should be permitted 
only at a very low density (less than 1 family per acre). This 
means that almost any urban, suburban or rurban* area in the Re» 
gion ultimately will require a public sewerage system. The interes 
mixture of land suitable as well as unsuitable for on=lot sewage 
disposal will result in public sewers for any area that becomes 
urbanized, 


To even consider constructing public sewerage systems 
throughout most, if not all, of the Southeastern Connecticut Plane 
ning Region would be impractical. Without a definite plan for 
separating the Region into two large and contiguous areas = one 
urbanized, the other rural = any plan that is put into effect will 
result in the need for such construction. | 


Potential Industrial Areas 

As shown on Figure 8, major areas rated by the South» 
eastern Connecticut Regional Planning Agency staff as both suit» 
able for and standing the best chance for future industrial use 
are located principally in the peripheral areas of the Region and 
near Interstate Route 95. 


One of the criteria used by the Agency staff to rate 
land for its potentiality for industrial development was land 
suitability for onelot sewage disposal.** However, such criteria 
can be misleading if the particular industry to be located on the 


* A contraction of the words "rural" and “urban”. The word was 
first coined in 1915 by C,. J. Galpin, a noted rural sociolo~ 
gist. Sees: C. J. Galpin, The Social Anatomy of an Agricul~ 
tural Community. Madison, Wisconsin, 1915. 


** For more detailed information, the reader is referred to | 
Potential Industrial Areas. SCRPA, 1965, pp. 7 = 12, 
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potential industrial site is either a large water user or has an 
industrial waste problem. In most cases, it is preferable that 

& large waste Producing industry be connected to a public sewere 
age system. Very few of the potential industrial sites are pres« 
ently served by or adjacent to sewered areas. Many also are not 
near dependable watercourses for sewage effluent discharge. 
Therefore, most of the land set aside as potential industrial 
Sites within the peripheral areas of the Region should be developed 
for service or distributive type industries having only domestic 
wastes. It is recognized that there are few good potential induse 
trial areas in those parts of the Region presently served by mu~ 
nicipal sewerage systems. Full use of the Region's potential in» 
dustrial areas will be possible only if municipal sewerage service 
is extended to these areas. 


Projected Growth Pattern 


As shown on Figure 12,* the areas predicted for future 
population growth, based on present zoning, between the years 1965 
and 2000 are located adjacent to almost every existing and pose 
Sible sewerage problem area. Possible problem areas, as defined 
previously, do not take into account areas for future growth, but 
only consider already existing developed areas. If the land suite 
ability map is overlaid on this future population growth map, it 
reveals a tremendous potentiality for future sewerage problems 
based upon existing zoning densities. 


The lack of contiguous growth, as shown on Figure 12, 
undoubtedly will increase tremendously either the cost of extend» 
ing municipal sewerage systems or the cost of constructing com~ 
munity sewerage systems throughout any major portion of the future 
developed areas. To sewer many scattered and small subdivisions 
may run several times the cost of sewering 4 contiguous area con» 
taining the same number of persons. Development in accordance 
with the present zoning plan could incur such costs, 


Existing and Proposed Expressways 


As also shown on Figure 12, most of the sewerage problem 
areas lie between the Connecticut Turnpike and the Thames River, 
and between Interstate Route 95 and Long Island Sound. The two 
new expressways were constructed on the periphery of the then exe 
isting development. 


Such highways, particularly of the limited access type, 
make excellent boundary lines (sometimes called Chinese walls) for 
sewerage service areas. This is particularly true when sewer | 


* Population and Housing. SCRPA, 1962, Figure 9, 
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extension requires tunneling of the highway = a very expensive 
matter for a 3008ft, right-of-way. The alternative of piping sewe 
age along the highway and carrying it through interchanges, which 
may be 5 miles or more apart, is probably no less expensive than 
tunneling the highway, 


Unfortunately, the proposed new Route 85 will not be at 
the periphery of an urbanized area. The same is true for the pro» 
posed relocated Route 2, which will connect the Stonington area 
with Norwich. There is an inherent danger that these two new 
highways will create new sewerage problem areas, which in turn 
must be considered before additional areas are opened to urbanized 
expansion. Unless the pressures for development in areas lying 
adjacent to these expressways are offset by requiring adequate 
standards for only rural uses in such areas, it may be necessary 
ultimately to sewer the entire area between these two expressways 


nd iy Thames River. The expense of such an undertaking will be 
igh. 


Tentative Open Space and Community Facilities Plan 


As also shown on Figure 12, few sewerage problem areas 
are located in proposed open space and recreation areas.* Howe~ 
ever, in many cases sewerage problem areas are adjacent to pro# 
posed limited development areas** which, if not developed at a 
low density, could result in the expansion of the sewerage probe 
lem. Proposals contained in the Tentative Open Space and Recreae 
tion Plan of SCRPA for the most part do not lie in those areas 
which either contain public sewers or sewerage problems. 


Water Utility Policy and Stream Availability 


In our water report*** we recommended the policy that 
sewage effluent should be discharged into the Thames, Shetucket 
or Quinebaug Rivers or Long Island Sound and that all large waters 
uSing industries should be located within one mile of these four 
water bodies. This same report recommended the use of surface 
water for supply purposes, and designated a list of 46 physically 


* Open Space and Recreation. SCRPA, 1964, Figure 6, 


** This area would be limited to lowedensity residential (less 
than one family per acre) and commercial development, agri~ 
culture, recreation and conservation areas, 


Ibid., Southeastern Connecticut Water Report, pq. 54, "We 
recommend that the main watercourses (Thames, Shetucket, and 
Quinebaug Rivers) be kept available for waste water dispos~ 
also." 
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Suitable water reservoir sites throughout the Region for future 
development and connection to public water systems in the urban» 
ized areas. This recommendation was based on an evaluation of 

the impracticality of either converting sea water for potable use, 
damming up the Thames River to serve as a reservoir, or relying on 
groundwater sources for future public water use. As mentioned 
previously, the Regional Planning Agency modified this list to 
excludes 21 of the sites. One of the bases for exclusion was the 
possibility of sewage pollution. The remaining 25 sites were 
termed "highly rated potential water reservoir sites", 


Also shown on Figure 12, are the various drainage dis~ 
tricts into which the Region is divided; the dependable* water~ 
courses possibly suitable for sewage effluent; and also some de» 
pendable watercourses on which are located highly-rated potential 
water reservoir sites. 


Streams within the Southeastern Connecticut Planning 
Region having dependable flows in dry years and which, in addi~ 
tion to Long Island sound, possibly could receive sewage plant 
effluent ares: 


Thames River Pawcatuck River 
Shetucket River Beaver Brook 
Yantic River Fort Hill Brook 
Pataguanset River Mystic River 


Quinebaug River 


Streams having dependable flows in dry years but which 
also have highly-rated potential water reservoir sites located 
on them ares: 


* Sufficient inestream flow during the entire year to accept 
sewage effluent from either a community or institutional 
sewage treatment plant (small) or a municipal or regional 
(large) sewage treatment plant, dependent upon the location of 
the particularesized plant on the watercourse. As an example, 
certain watercourses can accept effluent from large plants only 
at their outlets and not at their headwaters. Only a detailed 
study of each individual situation can determine the suitability 
of the stream to receive sewage effluent and the final relatione 
ship of sewage effluent to stream flow. In any event, the State 
Water Resources Commission must approve the disposal of any sewe 
age effluent into a watercourse, 


Ce. | 


Oxoboxo River* Green Fall River 


Little River Shunock River 
Four Mile River Trading Cove Brook 


Fortunately, there is a dependable stream in each of 
the Region's major drainage districts. In several cases, sew» 


8rage problem areas are located adjacent to these available 
streams. 


In a few cases, such as near the Oxoboxo Lake, northe 
west of Wheeler Pond; and near Avery Pond, northeast of Shewe 
ville Brook; on the Shunock River, east of Rosemond Lake; and 
near Hanover Reservoir, close to the northerly boundary of 
Sprague, there are possible Sewerage problem areas adjacent to 
existing or highly«rated potential reservoir sites. If present 
development trends are permitted, particularly in poor soil 
areas or in high density areas within or near the remaining 
highly rated potential surface reservoir sites, these sites 
may be made unusable for future water Supply. Availability 
of large amounts of potable water, one of the Region's greatest 
economic assets, will then be lost. 


* The flow in this watercourse is regulated, which creates 
special problems in its ability to accept sewage effluent. 
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OBJECTIVES 


! Regardless of the selected future land development pate 
tern, the ultimate objectives of any longerange sanitary sewerage 


eye For the Southeastern Connecticut Planning Region should pro» 
3 


1. Publicly-owned and operated (municipal, regional, 
subregional) sewerage systems throughout all ure 
banized (urban, suburban and rurben) areas of the 
Region. 


2. Privately-owned and operated individual on-lot 
sewerage systems throughout all residential rural 
areas, except for large subdivisions (200 or more 
houses) and in areas of poor land suitability, in 
which cases publicly-owned and operated (communi« 
ty) sewerage systems would be required. 


Se Quasi-publicly-owned and operated individual sewe 
erage systems for institutions which either, be» 
cause of the large amount of waste, cannot be 
Setved by an cn=lot system or, because of locas 
tion, cannot be connected to a publicly-owned 
sewerage system. 


4. Privately-owned and operated but publicly-con- 
trolled sewerage systems for businesses and ine 
dustries either with large amounts of domestic 
wastes (large water users) which cannot be served 
by an onelot sewerage system, or with industrial 
waste problems which, because of location, can~ 
not be connected to a publicly-owned sewerage 
system. 


PHASES OF LONG-RANGE SOLUTIONS TO THE 
SANITARY SEWERAGE PROBLEM 


The following phases are suggested as the steps in both 
the selection of the solution to the sanitary sewerage problem 
and the attainment of ths previously stated objectives: 


1. The determination of the future land development 
pattern for the Region, showing the location of 
the urbanized area which is proposed for ultimate 
service by publicly-owned sewerage systems, and 
the location of the rural area for service by 
privately-owned on-lot systems. 


2. The selection of the approach, including the form 
of governmental organization needed to implement 
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the decision as to the ultimate provision of 
publicly-owned and operated sewerage systems i.®., 
municipal, regional or subregional throughout the 
urbanized areas of the Region. 


Se A decision as to which of two alternative short» 
range procedures should be followed for publicly-~= 
owned systems in each ultimate public sewerage 
service area: (a) public sewers, including small 
interim treatment plants to be designed and built 
by large subdivisions and, at some later date, 
these interim plants to be abandoned and, princi~= 
pally through pumping, the various small systems 
to be interconnected and tied to a newly=con- 
structed large municipal, regional, or subregional 
sewage treatment plant; or (b) public sewers, in» 
Cluding large municipal, regional, or subregional 
sewage treatment plants to be designed and built 
initially and the plants to be expanded as addi-~ 
tional service areas are connected to the initial 
systems. 


4. A means for scheduling the construction or exten= 
Sion of future publicly-owned sewerage facilities 
throughout the urbanized area to serve discon= 
nected subdivisions, in order that a decision can 
be made as to which areas will be serviced imme~ 
diately, which within 15 years, and which within 
25 years. 


5. A means of ensuring, through the adoption and ene 
forcement of various environmental regulations 
such as sanitary, zoning, and land subdivision 
regulations, that privately-owned on=lot sewerage 
systems are designed and constructed in accordance 
with adequate standards and on lots sufficient in 
size to support such systems. 


A discussion follows of each phase and its relationship 
to the sanitary sewerage problems in the Region, 


APPROACH TO PROVISION OF PUBLIC SYSTEMS 


There are three ways of ultimately providing public 
sewerage systems throughout the urbanized areas of the Regions 
(1) at least one municipal sewerage system to serve each city and 
town, i.@., a continuation of present method; (2) a regional sews 
erage system to serve the entire urbanized area; and (3) a subre= 
gional system to serve each drainage district within the urbanized 
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area.e* Under the municipal approach there probably would be at 
least 17 Sewage treatment plants; by the regional, 3 to 5 plants; 
and by the Subregional, &S to 10 plants. The advantages and dis» 
advantages of each approach in comparison with the other two ap» 
proaches are discussed below. It is assumed for purposes of coms 
parison that the Region's population is the same at various stages 


of growth and that development outside the urban centers is non= 
Contiquous. 


44 Municipal Approach 
Advantages 


a. Lower initial total construction cost, par= 
ticularly for trunk sewers and plant. 


6b. Qwnership and operation by an already existe 
ing governmental unit. 


Disadvantaages 

@ Higher initial construction cost per capita 
served, particularly for trunk sewers and 
plant. 


b. Higher construction cost per capita served 
for an equivalent plant expansion. 


Ce Higher maintenance and operation cost per 
capita served for the normally smaller mue 
nicipal plant. This is due largely to 
greater efficiency and utilization of mane 
power and equipment possible in larger 
plants by the spreading of the fixed cost 
over a larger base. Larger plants also 


* We are speaking principally of the sewerage function or the prow 
vision of sewerage service areas. It is assumed that for the 
municipal system the jurisdiction of the public agency owning 
and operating the system will be only within the municipal 
boundaries. For both the regional and subregional Systems, it 
is expected that the public agency owning and operating at 
least the major portions of the system (plants, interceptors, 
and major pump stations) will have jurisdiction throughout the 
entire Region. Since drainage district boundaries do not fole 
low municipal boundaries, it is not considered feasible for one 
municipality to be located in two or more separate subregional 
organizations = hence, this consideration may make it necessary 
to create only a single regional organization having jurisdic} 
tion over several subregional sewerage systems. 
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permit the use of special equipment and the 
attraction of better trained and more exe 
perienced onerators, thus ensuring depend- 
able treatment results. 


d. Greater chance to cause pollution problems. 
The greater the number of outfalls from the 
numerous treatment plants located upstream, 
the greater the chance of occasional stream 
pollution. 


6. Jurisdiction throughout an area with artifie 
cial political boundary lines can lead to 
additional cost for pumping facilities for 
portions of a town located in different 
drainage districts. In addition, it may be 
difficult to find suitable sites for sewage 
treatment plants in each individual munici-~- 
pality. 


y Regional Approach 


Advantaoes 


@. Lower initial construction cost per capita 
served, particularly for trunk sewers and 
plants. Such saving is significant, espe- 
cially if the urbanized development is con- 
tiquous. 


6. Lower maintenance and operation cost per 
capita served for the normally larger re- 
gional plants. There is also a greater op» 
portunity to obtain better trained and more 
experienced personnel to operate the larger 
plants. 


Ce Less chance of occasional stream pollution 
with a smaller number of treatment plants 
discharging effluent into a watercourse. 


d. Ability to prepare an over-all plan for the 
entire Region without regard to artificial 
municipal boundaries. 


@. Better chance for a higher amount of Federal 
construction grants.* 


Disadvantages 


4. Higher initial total construction cost, 
particularly for trunk sewers and plant. 
Such cost is significant, if the urbanized 
development is not contiguous. 


b. Possible delays in reaching agreement with 
municipalities in the Region for an inter~ 
governmental contract or in the creation of 
a regional authority, possibly the only 
Feasible means for providing a regional sys# 
tem. 


oe subregional Approach 


Advantaages 


ae Lower initial construction cost per capita 
served than a municipal system but probably 
higher than a regional system. 


b. Lower operating and maintenance cost per 
capita served than the municipal system 
plant but possibly higher than the re-~ 
gional system. Greater opportunity than 
the municipal system to hire trained and 
experienced operating personnel. Probably 
little difference in job attractiveness 
from that under the regional system. 


Ce Less chance of occasional stream pollution 
with a smaller number of plants than the 


* Under PL 660, the Federal Government, through the Public Health 
Service, U. S. Department of Health, Education, and Welfare will 
pay up to 30 percent of the cost of a municipal sewage treatment 
works or $600,000, whichever is smaller. (However, the current 
policy in Connecticut is to limit grants to $250,000.) In the 
case of joint projects serving more than one municipality, this 
limitation will apply to each participating municipality's share 
of the project cost up to a maximum federal grant of $2,400,000. 
Grants are available to any state, municipality, intermunici~ 
pality, or interstate agency for the construction of waste 
treatment works, including intercepting and outfall sewers. 

The State of Connecticut offers no similar state grants. 
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municipal system but possibly greater than 
with the regional system. 


Greater opportunity than the municipal sys= 
tem for preparing an overeall plan without 
regard to artificial political boundary 
lines. 


Less sewage pumping possibly needed than 
for the regional system. 


Better chance than the municipal system for 
larger Federal construction grants. It is 
conceivable that on a percentage basis of 
the total cost of construction for all 
plants built, the amount received may exe 
ceed that for the regional system. 


A middle course between the regional and 
the municipal systems, whereby the greatest 
amount of flexibility might be achieved in 
designing a system to serve a large but 
non=contiquously developed region like the 
Southeastern Connecticut Region. 


In view of the greater number of munici- 
palities and thereby nearness to a greater 
number of plants, the subregional system 
might obtain greater citizen support than 
the regional system with its fewer number 
of plants. 
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Higher initial total construction cost than 
the municipal but possibly lower than the 
regional system, particularly for trunk seu-#= 
ers and plants. 


Possible delays in reaching agreement with 

municipalities in the Region for an intere 

governmental contract or in the creation of 
a regional authority. 


The final selection of the approach is dependent upon 


such factors ass: 


the degree to which local municipalities are 


willing to accept a regional or subregional approach, the loca« 
tion and contiguity of the urbanized areas, the topography, and 
the stream availability within the Region. As an example, cone 
tiguous urbanized development near only the major watercourses 


might lend itself to the regional approach, whereas contiguous 
urbanized development along watercourses dependable for sewage 


effluent as well as along the major watercourses might result in 
the choice of the subregional approach. If there is no over-all 
regional plan adopted and implemented and each municipality de# 


velops its own land use plan, the municipal sewerage system might 
be the only answer. 


The natural slope of the land in a series of valleys at 
the bottom of which there is a stream available For sewage efflu= 
ent may well point toward the choice of the subregional approach. 
The location of existing and highly-rated potential surface water 
reservoirs may dictate the desired location of the developed areas 
below the watershed of each reservoir. Such an objective may re~ 
Sult in an urbanized development pattern adjacent to the major 
watercourses of the region. 


In addition, the degree of acceptability and success of 
regional planning in the Southeastern Connecticut Planning Region 
may well determine the selection of the approach to the solution 
of the region's sanitary sewerage problem. The success of one 
type of governmental organization may have a direct bearing on 
Success for a similar type of organization. This may be partice 
ularly true if the preferred approach to the solution of the ree 
gion's sanitary sewerage problem is the creation of a Regional 
Sanitary Authority.* 


Whatever the governmental organization used for solving 
the Region's sanitary sewerage problems, whether it is a continua» 
tion of the present municipal structure, or the creation of a rew 
Qional authority or other form of regional organization, such as 
intergovernmental cocperation, it should have the following powers: 


1. To prepare and carry out a long-range plan for 
at least a major drainage area of the Region 
through either extra-territorial jurisdiction 
or intergovernmental contract. 


2. To provide public sewerage facilities wherever 
needed throughout the urbanized area of the 
drainage district. 


* Chapter 103, Section 7-272 of the General Statutes of Connecti« 
cut permits any two or more municipalities to enter into agree» 
ments for the joint acquisition, construction or operation of 
all or any part of a sewerage system. In our opinion, such a 
statute is not a substitute for a Regional Sanitary Authority. 
For a region of 17 municipalities (the Southeastern Connecticut 
Planning Region) to jointly operate a regional sewerage system 
under the above statute would require the joint approval of 17 
individual authorities (possibly 51 to 85 persons). In our 
opinion, such an arrangement would be unworkable. A single Ree» 
gional Sanitary Authority would probably consist of only 7 to 9 
persons and certainly would be more workable. 
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Some municipalities that consist principally of new sube 
divisions construct several interim plants serving various subdi~ 
visions in the above manner and do not even construct a municipal 
plant until a later date when the interim plants are discontinued. 
Other municipalities that consist principally of older urban cen- 
ters but also contain new subdivisions may construct the municipal 
cr regional plant to serve originally the urban center and then in 
stages expand this plant to serve the new subdivision areas as 
they need sewerage service. 


The first alternative has been growing in use throughout 
many portions of the United States subject to high rates of non= | 
contiguous subdivision development. It represents a departure 
from the second alternative, which is the long=standing approach 
to providing public sewerage service. The second approach is still 
the most suitable for the older communities, particularly those . 
which experience growth contiguous to the urban center. Because 
of the use of prefabricated plants, the second approach may not 
meet the need for sewerage service as rapidly as the first ap= 
proach. In our opinion, the first approach should be given greater 
consideration in many places throughout the Southeastern Connecti-~ 
cut Planning Region. 


There follows a discussion of some types of interim fa 
cility presently used in the United States. These are (1) the 
Imhoff tank, (2) oxidation ponds, and (3) prefabricated treatment 
plants. It is very possible that, in the near future, some other 
treatment method may be found practical and economical. At the 
moment, we know of no such system that has proven itself in prace 
tice. 


? 1. Small Imhoff Tanks. An Imhoff tank is a deep, vere 
tical, double=compartment unit combining sedimentation in the upe 
per compartment and sludge digestion in the lower compartment. 
The entire tank is filled with sewage and provides a 1-1/2 to 
2-1/2 hour hour detention time. The effluent is drawn off the 
top and sedimentation of settleable solids occurs in the upper 
chamber, from which the solids pass through a slot into the lower 
chamber, where they undergo digestion by anaerobic decomposition. 
Upon completion of digestion, solids are drawn off for drying and 
disposal. 


The use of Imhoff tanks for large installations has de» 
clined in recent years with the development of separate sludge 
digestion facilities, but these units are still suitable for 
small installations. They have some advantages over large septic 
tank systems. An Imhoff tank is less likely to permit sludge to 
be carried away in the effluent, and it will produce better sludge 
digestion. In addition, the dicested sludge has an inoffensive 
odor and is more easily dried and disposed of than the sludge from 
a septic tank. 
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However, there are certain drawbacks to the use of Im- 
hoff tanks. The initial cost is high due to the depth of the 
tank (15 ft. minimum) and to the complicated concrete work, al- 
though in recent years less expensive prefabricated steel Imhoff 
tanks, under various trade names, have become available. A sec~ 
ond disadvantage is that there is no control over the temperature 
of the sludge in the digestion compartment. Hence, winter cold 
Teduces the sludcae temperature and retards active digestion. Free 
quent attention is required to obtain high efficiency, reduce 
Odors, and prevent unsightly conditions. 


Unless the Imhoff tank is located near a large body of 
water or stream where primary treatment would be sufficient, it 
is usually necessary to provide secondary treatment for the ef- 
Fluent from the Imhoff tanks.* This is usually done with sand 
Filters, with or without underdrains, or with trickling filters. 
Chlorination of the effluent would be required. If there is an 
effluent, then a fairly good size water body is required for its 
Final disposal. 


Small Imhoff tanks-sand filter systems are economical 
for populations of 500 to 3,000 persons. 


2. Oxidation Ponds.** In the last two decades consid« 
erable research and development has been done on the treatment of 
sewage by the use of oxidaticn ponds. These shallow, artificial 
ponds store sewage for several months, during which time it ree 
ceives complete treatment by sedimentation and by natural biolog= 
ical stabilization of organic wastes. In the biological process, 
aerobic bacteria take oxygen from: (1) dissolved oxygen in waste 
liquid, (2) sewage solids, (3) algae growing in the water, *** and 
(4) from surface contact with the atmosphere. 


Oxidation ponds have proved highly successful in many 
areas because they provide a high degree of treatment, are low in 
initial cost, and require a minimum of maintenance. Possible dise 
advantages are the large land area requirement (approximately 1 
acre per 200 people served), and the aesthetic considerations. 
There is normally little or no odor during warm weather. However, 


~ * See page 39 for State Water Resources Commission policy on 
secondary treatment. 


** At the present time, there are no oxidation ponds in Connecti-«~ 
cut of any appreciable size. Therefore, it can be expected 
that the State Water Resources Commission would be cautious 
in approving this type of facility. 


*** The interaction of nutrients in the sewage and sunlight causes 
algae to grow in the liquid. In growing, algae give off oxy= 
gen and absorb carbon dioxide. 
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Since this process is dependent on the temperature and the amount 
of sunlight, cold winter months may create some problems. Ice 
cover will cause a change from aerobic to anerobic conditions, 
which give rise to some offensive odors upon disappearance of the 
ice cover in the spring time. As a result, oxidation ponds should 
be located at least 1,000 ft. from the nearest residence. 


The maximum number of persons that can be served by 
this type of facility is limited by the available land and the 
economics of obtaining the land and taking it out of development. 
The limit is usually not more than 10,000 persons. 


Jo Prefabricated Treatment Plants. Small self-con~ 
tained prefabricate reatment units have been developed since 
World War II, Those presently available can serve from 20 to 
3,000 people. In contrast to the previously outlined treatment 
methods, these units require electrical power and various mechan= 
ical equipment. 


The smaller units can be completely prefabricated and 
delivered intact to the disposal site. For larger volumes of 
waste, multiple units or partially prefabricated larger units can 
be installed and finally assembled in the field. 


The treatment processes employed by these units are 
usually a modification of the biological activated-sludge process. 
The simplest of these units would be a plant using the extended 
aeration system. In this process the sewage enters the plant 
through a bar rack to remove sticks, rags, etc. It then enters 
an aeration tank which provides for many hours of detention while 
air is bubbled through the sewage to furnish oxygen for absorption 
and digestion processes. From here, the sewage passes into a set~ 
tling tank designed for several hours detention to permit the 
separation of liquid and sludge. The liquid effluent is usually 
chlorinated and then discharged, and the settled sludge is recir~ 
culated to the aeration tank for further treatment. 


Prefabricated units developed to handle larger flows 
without a proportional increase in size are essentially modifi- 
cations of the above system. They employ more compartments for 
intermediate processes and a corresponding increase in mechanical 
equipment to accelerate the treatment process. 


Advantages of these types of units are minimum land ree 
quirements, normally high degree of treatment, relatively odor~ 
free operation, a certain degree of control over operation, and 
economical installation. 


The major disadvantage is the operation and maintenance 
cost, which becomes increasingly significant as the units become 
larger and more complex. Sampling and laboratory testing are ree 
quired for good control of performance. Such testing, coupled 
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with the subsequent regulation of the unit, requires skilled help, 
which is often not available on the part-time basis that these 
units normally require. In addition, if these units are in the 
Open with equipment exposed, they are difficult to operate and 
maintain during the cold winter months. 


Regardless of the type of treatment or disposal facility 
that may be used, it is important that the hydraulic and organic 
loadings be kept within the design capacity limits. Should the 
loadings be substantially exceeded, it is highly possible that the 
treatment process would become ineffective. This is especially 
true for many of the biological processes such as the extended 
asration system. 


FUTURE PUBLIC SEWERAGE SERVICE AREAS 


Figure 13 shows the expected location of three categor-= 
ies of public sewerage service areas in addition to the existing 
municipal, community, and institutional sewerage service areas, 
The three categories of future service areas are: 


1. Areas which are anticipated to need public 
Sewerage service immediately or within the 
next 3 to 5 years. 


2. Areas which are anticipated to need public 
sewerage service by 1975. 


3.e Areas which are anticipated to need public 
sewerage service by 1990, 


The immediate sewerage service areas are those shown on 
Figure 5 and include existing and possible sewerage problem areas, 
The determination of the future sewerage service areas is based 
upon a correlation of that portion of Figure 11 titled "Projected 
Population and Growth Pattern"; information provided us by the 
Southeastern Connecticut Regional Planning Agency staff indicating 
distribution of population in 1975, our prediction of population 
distribution in 1990, the existing zoning plan, topography; and 
the location of adjacent sewered areas. No attempts were made to 
delineate between future sewerage service by type of system, i.e. 
municipal, community, or institutional systems, or the use of ine 
terim facilities. This distinction is beyond the level of detail 
of this report and, as discussed in the previous section, must be 
determined for each individual case as circumstances warrant. 


No attempt was made to determine possible need for ime 
proved treatment facilities such as the conversion of an existing 
sewage plant from primary to secondary treatment. This is a probe 
lem unto itself and does not affect the determination of future 
sanitary sewerage service areas. 


=a 92 @ 


SOUTHEASTERN CONNECTICUT REGION 


\ ie \"-—-- 
\ } S Feige a naar 
> ce et we ‘3 LS 
1¢ \ 7 SPRAGUE } eC wa ee GY | < 
PSS i G \ wee, ¢ " } ™ A \ : 
' . f am : (f7s ' ' 
——— : \ \ \ J i, 4 \ Le Rr \ | 
\ \ °. / AN ro \ 
° 1 2 3 4 e ia? \ = “yj isffon Fe hie OAC ~~ y ' 
SCALE IN 


’ 
‘ 
MILES / 


70! PROJECT: CONN. P-47 


Se ee 


FINANCED IN PAR ROUGH REGIONAL 
PLANNING GRANTS FROM THE HOUSING 
AND HOME FINANCE AGENCY AND THE 
CONNECTICUT DEVELOPMENT COMMISSION 


' 
! 
Yi. 4 j) \ VOLUNTOWN 
\ ee : Y/ ) inthe. 
Ps / ™~\  worwicn ¢} , iy 


Ye 


Qu. 


SALEM 


lis 
OI 


nm 
a 
= 
~< 
= 
m 


Cage 


ec. st 
Teton, 


LEGEND 


EXISTING MUNICIPAL SEWERAGE SERVICE AREA 

EXISTING COMMUNITY AND INSTITUTIONAL SEWERAGE SERVICE AREA 

Ss FUTURE PUBLIC SEWERAGE SERVICE AREA: IMMEDIATE NEED 

FUTURE PUBLIC SEWERAGE SERVICE AREA: NEED ANTICIPATED BY 1975 FIGURE 13 
FUTURE PUBLIC SEWERAGE SERVICE AREA: NEED ANTICIPATED BY 1990 

EXISTING PUBLIC SEWAGE TREATMENT PLANTS 


GENERAL LIMITS OF FUTURE URBANIZED AREA 
ee ee MAJOR DRAINAGE DISTRICTS 


—-— MINOR DRAINAGE DISTRICTS 


POSSIBLE FUTURE SEWERAGE AREAS: IMMEDIATE, 1975 & 1990 


prepareo sy METCALF & EDDY encineers PLANNERS 
BOSTON NEW YORK LO T 


. —— r os H —) ag : 23 


FUTURE SANITARY NEEDS IN THE RURAL AREAS 


If it is assumed that the Region's urbanized areas will 
be served ultimately by public sewerage systems, there must also 
be some long-range means for ensuring the adequate disposal of 
Sewage in rural areas, The following subsections will be devoted 
to the evaluation of proposed methods for handling these needs, 


septic Tank and Leaching Field System 


‘ A widely used method for disposing of sewage from indi~ 
vidual homes and other properties, where a public sewerage system 
is not available, is the septic tank and leaching field system. 


In this method, the larger solids are separated from 
the liquids in a septic tank, and the partially treated effluent 
is then discharged into the subsoil by means of a system of pere 
forated or Open~joint pipes contained in a so-called leaching 
Field. Sometimes, especially in the larger installations, the 
leaching field is constructed as a sand filter with or without 
underdrainage. 


If an underdrainage system is used, the effluent must 
be discharged into a suitable watercourse. In most of these cases, 
chlorination would also be required. Any sewage disposal system 
producing an effluent for final discharge into a watercourse must 
be approved by the State Water Resources Commission and the State 
Department of Health as provided under Sections 25=23 and 25=26, 
General Statutes of Connecticut, Revision of 1958. 


The effectiveness of any soil absorption system is de» 
pendent upon the individual soil characteristics and slope of the 
land in and surrounding the site for the system. Soils with poor 
percolation rates, high groundwater, bed rock close to the sure 
Face, or surrounding land which discharges surface water onto the 
site, may preclude the use of septic tank and leaching field sys» 
tems. 


The design of safe disposal systems must include the 
following considerations: 


1. Determination of the quantity and characteristics 
of the wastes which the system must handle. These 
will vary with the size of the home and the nume 
ber of appliances such as automatic washers, gare 
bage grinders, etc. 


2e Survey and evaluation of: 
a. Site area available (lot size) and the rela- 


tion to water supply sources, wells, drains, 
streams and other bodies of water, 
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b. Relative elevations, slope and direction of 
Slope of house drains, ground surface, 
groundwater (as it varies throughout the 
year), and bed rock, the latter being de- 
termined by boring cuts* in the field, 


C. Water absorptive ability of the soil at the 
depth of the proposed leaching field as dew 
termined by suitable percolation tests. 


To reduce the risk of either creating a nuisance or 
Causing pollution of water supplies and watercourses, it is neces» 
Sary to design leaching fields in accordance with Section 19=13™88 
of the Connecticut Public Health Code which is given below. 


"Sec. 19”13-88. Location of system. The sewage 
disposal system shall be located on the same lot as 
the building served. No system shall be laid out 
in areas where high groundwater, surface flooding 
or ledge rock will interfere with its effective 
operation. The bottom of any leaching areas or 
cesspool shall be at least 18 in. above maximum 
groundwater level. The following minimum sspara~ 
ting distances between any part of the sewage dise 
posal system and the items listed shall be provided: 


Well or spring or domestic water suction 

pipe. (Greater separating distance may be 
required for wells with higher rates of pump- 

age than necessary for residential use.)...75 ft. 


Human habitation other than building 


DOLE. Wile wei cll SU CUS TN de HUB Ra cilcodan te 50 ie 
Building SOLVE: cic da ccvrivne sd os de visvecedcsetd FCA 


Tributary to a water supply or ground or 
surface water drain tributary to water supply 
POSOLVOLE svc cio veseccss cdoredevodeic ceded caved Pts 


Any other stream, pond, lake, or tidal water; 
storm drain, cellar drain, subsoil drain which 
discharges into a stream, culvert, lake, tidal 
water or onto the surface of the ground unless 
such drain is cast iron pipe with leaded joints 
or BWalccccoceccccecccnevnevevesesevcocesesoosn TGs 


* A hole dug of cut by an auger or other similar tool to a depth 
of 6 or more feet for the purpose of examining and appraising 
the characteristics of the soil and its ability to accept and 
absorb water. 
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tin The percolation test is the only practical means for 
obtaining a quantitative evaluation of the absorption capacity 
of a Soil. However, a rough appraisal may be obtained by close 
Visual inspection of soil texture, structure, color, depth or 
thickness of permeable strata, and swelling characteristics. 


A suitable means of obtaining soils information for the 
entire municipality is from an operational soils survey carried 
out by the U. S. Soil Conservation Service. This type of soils 
Sutvey, which includes characteristics of drainage, topography, 
permeability, soil structure, and other detailed evaluations for 
each soil type, can indicate the Suitability of a soil for sew» 
age effluent disposal.* 


Obviously, there must be a limit defined in percolation 
rate (the time it takes water to Fall 1 in. at the maximum depth 
of the absorption field) for a septic tank to operate satisfacto- 
rily. In our opinion, when the percolation rate exceeds 30 mine 
utes,** the soil is not suitable for on-lot disposal. | 


* An operational soil survey defined as "a highly detailed anal~ 
ysis of soil characteristics and identification of kinds of 
soil as described and named in a nationwide system, which may 
include a breakdown of soils to areas as small as one-half 
acre" has been found eligible for a Federal grant under the 
"701" Urban Planning Assistance Program, when it is a part of 
a comprehensive community plan and in accordance with certain 
criteria as established by the Housing and Home Finance Agency. 
[It is recommended that each municipality in the Region have 
such a soils survey prepared as part of its master plan. The 
general soils survey carried out in 1962 by the U. S. Soil 
Conservation Services, under the auspices of the Southeastern 
Connecticut Regional Planning Agency, identified only large 
soil areas (perhaps 100 acres or more). Such general informa~ 
tion is not sufficiently detailed for identifying potential 
on-lot sewage problems on a lot~-by-lot basis in small land 
arease 


** Our opinion is supported by the National Association of Home 
Builders of the U. S., Home Builders Manual for Land Develop- 
ment, 2nd Revised Edition, Washington, D. C., 1958, pq. 85, 
™Soii of an impervious quality, e.g., tight clay, rock, pro- 


hibits the use of individual septic tanks if the percolation 
rate (secesceee) exceeds 30 minutes." 


Another situation which prohibits the use of an on~lot 
Sewage disposal unit is excessive wetness, or a water table which 
for any appreciable time, such as three or more months per year 
is at or near the depth of the trench (approximately three Feet). 
Maximum groundwater level in the wettest period of the year should 
be at least 18 in. below the bottom of the leaching trench. The 
existence of ledge at or near the ground surface can also prohibit 
the successful operation of any on-lot disposal system. Ledge 
Should be at least 4 ft. below the bottom of the leaching trench. 


Another limitation of a septic tank is that the length 
Of a single seepage trench should not exceed 75 lin. ft. and all 
trenches in the system should not total over 500 lin. ft. In the 
larger installations, dosing devices or siphons should be used to 
evenly spread the discharge of the effluent from the septic tank 
Over the entire leaching field. The usual limit on the use of 
any septic tank and leaching field system, regardless of the soil 
characteristics and other conditions, is for a flow of about 
40,000 gpd., serving approximately 500 persons.* 


Generally, we do not recommend the use of either a cesse 
Pool, as previously defined, or seepage pits (a covered pit with 
open jointed lining through which septic tank effluent seeps or 
leaches into the Surrounding soil), except in very unusual cases, 
Both such means of sewage disposal increase the danger of ground- 
water pollution. 


Recommended Minimum Lot Sizes for Residential Areas** 
nn i a tn an 


Eventually even the free draining soils below a leache 
ing field will clog from sewage solids. At such time, it is nece 
essary to build a new leaching field in another area. Therefore, 
in establishing minimum lot sizes, it is important that the lot 
be large enough to have a sufficient area to allow for renewals 
of the leaching beds. We recommend that lots be of sufficient 
size for the following number of leaching fields, including rew 
newals, for each type of area designated: 


* Septic tanks larger than those used for individual homes are 
used for community and institutional systems. 


** It is not possible to establish minimum lot sizes for commer= 
cial and industrial establishments, because of the variances 
in physical plant, scope of activity, sewage produced, land 
area used, etc. The lot sizes for such establishments must 
be determined on an individual basis and their sewage disposal 
systems designed in accordance with applicable codes and ac« 
cepted sanitary engineering practice. 


Number of 


Designation leaching fields 
Suburban 2 
Rurban 3 
Rural 4 


Our recommended minimum residential lot sizes by land 
uS@ Categories were based on the Following assumptions: urban 
areas would have public sewers immediately, suburban areas within 
15 years, rurban areas within 25 years, and rural areas unlikely 
to have public sewers.* The standards are based on each leaching 
Field lasting only about 15 years. For this reason the recome 
mended minimum lot sizes in this report may exceed those in pree 
vious reports by both our firm and others, 


All of the factors described in this section were used 
in determining our recommendations for the minimum lot sizes given 
on the following pages in Tables 13 and 14 for one~family detached 
and two-family dwellings in the Suburban, rurban, and rural areas 
of the Region. Also presented in Table 15 are the assumed front 
lot line, front yard and side yard dimensions for the various type 


ical residential lot sizes expected in the various use areas of 
the Region. 


REGULATIVE MEASURES 


There are three principal means a municipality may em- 
ploy to ensure that privately-owned on-lot sewerage systems are 
designed and constructed in accordance with adequate standards 
and on lots sufficient in size to support such systems. These 
are: sanitary, zoning, and land subdivision regulations, There 
Follows a discussion of each regulation as it pertains to pri~ 
vately~owned on=lot sewerage systems. 


* It is not known at this time with any deoree of certainty 
whether a leaching area, once used, can ever again be reestabe 
lished in the same location. One reason for such a controversy 
is that the long-range effect of present synthetic detergents, 
which are derived from petroleum and include alkyl, benzene, 
sulfonate, or ABS, upon leaching fields is unknown. However, 
it appears that new detergents not containing ABS will be used 
almost exclusively by 1966. 


Table 13. RECOMMENDED MINIMUM LOT SIZES FOR DWELLINGS SERVED 
BY PUBLIC WATER SYSTEMS AND ONeLOT SEWERAGE SYSTEMS 


Required 


Percolation seepage Recommended minimum lot size for 
rate area Sq. one-family detached dwellings, sq.ft. 
min.e/in. ft./bedroom Suburban* Rurban** Rural *** 
5 or less 125 15,000 20,000 20,000 
6 = 10 165 15,000 25,000 25,000 
11 = 20 225 20,000 25,000 35,000 
21 = 30 250 25,000 30,000 40,000 


Recommended minimum lot size 


for two-family dwellings# 


5 or less 125 20,500 20,500 28,800 
6 = 10 165 20,500 28,800 28,800 
41 = 20 225 20,500 35,800 35,800 
21 = 30 250 28,800 35,800 53, 400 


* Suburban = will have public sewerage service within 15 years. 
** Rurban «= will have public sewerage service within 25 years. 
*** Rural « unlikely to have public sewerage service. 


# Assumes 4=bedrooms per housing unit in each dwelling. 


Table 14. RECOMMENDED MINIMUM LOT SIZES FOR DWELLINGS SERVED 
| BY BOTH ONeLOT WATER AND SEWERAGE SYSTEMS 


Required 


Percolation seepage Recommended minimum lot size for 
rate area sq. one#family detached dwellings# 

in fin, ft. /bedroom suburban* urban** Rural *** 

9 or less v4.) 


6 = 10 165 
| | 50,000 square feet minimum. 
11 = 20 225 


21 + 30 250 


* Suburban = Will have public sewerage within 15 years. 


** Rurban = will have public sewerage within 25 years. 
*** Rural «= unlikely to have public sewerage. 
7 Assumes 4=bedrooms per housing unit in each dwelling. 


Table 15. ASSUMED AVERAGE TYPICAL LOT SIZE 
DIMENSIONS FOR RESIDENTIAL LOTS* 


: Front (Setback) 
Lot size, lot line Front Side 


sq. ft. width, ft. yard, ft. yard, ft, 
50,000 200 75 35 


45,000 185 65 30 
40,000 175 60 25 
35,000 160 55 25 
30,000 150 50 20 
25,000 135 45 20 
20,000 125 40 15 
15,000 100 35 10 
10, 000 80 25 8 


¥* These dimensions were used in arriving at our récommended mini-= 
mum lot sizes given in Tables 13 and 14. 
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sanitary Requlations 


The Connecticut State Statutes give the power to cities 
and towns to adopt sanitary rules and regulations.* As discussed 
in the subsection titled "Local Requirements", eight cities and 
towns in the Region have adopted sanitary regulations. To the 
best of our knowledge, the best and most comprehensive sanitary 
regulations in the Region are those adopted in April, 1964, by 
the Town of Groton. 


It is known that the enforcement of the Public Health 
Code of the State of Connecticut and town sanitary regulations 
regarding the use of onlot septic tanks is not fully satisface 
tory. In some of the towns there is no required permit procedure 
where the design of each on-lot system is reviewed and the system 
inspected before it is covered. Neither are percolation tests 
tequired for each individual lot proposed for service by an on-lot 
Sewerage system prior to the approval of any subdivision by the 
Planning Commission, nor prior to the issuance of a building pere 
mit for an individual lot not in a subdivision. 


We recommend that each city and town in the Region, af~ 
ter review and possible modification for local needs, adopt the 
proposed sanitary regulations contained in Appendix A of this rew 
port. “trea regulations are based largely on those of the Town 
of Groton. 


It is equally important that each municipality appoint 
a technically competent and well qualified Director of Health to 
carry out and enforce the adopted regulations. 


From a practical standpoint, it may be desirable to con 
Sider the creation of a regional health district to serve the 
southeastern Connecticut Planning Region.** Such a district may 
increase the opportunity of obtaining professional sanitarians 
and soil scientists for enforcement of sanitary regulations. Re« 
gional health districts have been found successful in other states. 


* Section 19-80 of the General Statutes of Connecticut, Revision 
of 1958. 


Section 19106 of the Connecticut General Statutes permits the 
creation of a regional health district (called in the statute 
a district department of health). So far no such department 
has been created in Connecticut. Many adjacent states, pare 
ticularly Massachusetts, have found such districts to be the 
answer to adequate control over on-lot sewerage systems. 


> 


Oning Regulations 


wen ab An examination of the Connecticut State Enabling Legis» 
40n for Zoning (Chapter 124 of the General Statutes, 1958 Re» 
vision, as amended) reveals that the uniformity clause prohibits, 
under zoning, the varying of individual lot size on the basis of 
Soil conditions,* However, in our opinion the statute does per~ 
mit a Planning and Zoning Commission, under certain conditions, 
to vary the lot size by the "cluster development technique"** for 
&@ neighborhood or large subdivision in a rural area. We have sug= 
gested wording covering the application of the cluster development 
technique for inclusion in the zoning regulations of the various 
municipalities that contain on-lot systems. These sample requlae 
tions are contained in Appendix 8. 


Land Subdivision Requlations 


Regardless of the above, there appears to be no question 
that land subdivision regulations may permit a town Director of 
Health to set minimum lot sizes above those contained in the zon-= 
ing regulations when conditions on a lot are too poor to permit 
Safe onelot disposal of sewage in the lot area required by the 
zoning regulations. Such larger lot sizes, of course, should be 
based on both percolation tests and boring cuts. 


Procedures should be established for review and approval 
of a preliminary subdivision plot prior to acceptance by the munic» 


* Section 8-2 of Chapter 124 of the General Statutes, 1958 Revi- 
sion as amended states, "All such regulations shall be uniform 
for each class or kind of buildings, structures or use of land 
throughout each district, but the regulations in one district 
may differ from those in another district and may provide that 
certain classes or kinds of buildings, structures, or use of 
land are permitted only after obtaining a special permit or 
special exception from a zoning commission, planning commis~ 
sion, combined planning and zoning commission or zoning board 
of appeals, whichever commission or board the regulations may 
designate, subject to standards set forth in the regulations, 
and to conditions necessary to protect the public health, 
safety, convenience and property values". 


** A cluster development subdivision is one in which dwellings 
surround or are immediately adjacent to a common open space. 
the open space is either jointly or municipally=maintained, 
The advantages of such design are the creation of an open 
space which otherwise might never be created, the possible 
reduction in individual lot sizes permitted by adjacency to 
an open space, and possible reduction in lengths of service 
roads and utilities. 


ipal planning commission. Certain engineering information per 
taining to sewage disposal should be shown on or attached to a 
Subdivision plan. Before any performance guarantee for an improve» 
ment is released by the planning commission, all sewerage systems 
Should be inspected and approved by the appropriate Director of 
Health or health agency. Where a public sewer system is readily 
available (within 400 ft.) the subdivider should be required to 


connect to the public system. 


We recommend for insertion in the various land subdivie 
Sion regulations of the towns and cities in the Region wording, 


Such as that suggested in Appendix C, to cover the varying of 
individual lot sizes. 


Ve. EFFECT OF SOLUTIONS UPON 
"POSSIBLE FUTURE REGIONAL 
CAND DEVELOPMENT PATTERNS 


SEWERAGE SYSTEMS AS DETER- 
MINING LAND DEVELOPMENT 


REPLACEMENT OF ON-LOT SYS~ 
TEMS BY PUBLIC SEWERS 


ALTERNATIVE FUTURE LAND 
USE SOLUTIONS 


EFFECT ON FUTURE LAND USE 
PATTERN OF NO SOLUTION 
TO THE SEWERAGE PROBLEM 


SEWERAGE SYSTEMS AS DETERMINING LAND DEVELOPMENT 


i In addition to the land use pattern determining the type 
: needed sewerage System, the reverse is also true. The existence 
or & particular type of sewerage system can have a direct bearing 
upon the type of ultimate future land use pattern. As an example, 
On~lot systems (water and sewerage) should result in development 
at a rural density; interim sewerage facilities and public water 
Systems should encourage the formation of villages, neighborhoods, 
and scattered development at rurban densities; municipal systems 
water and sewerage) should encourage the development of a combina= 
tion of suburban and urban areas; and subregional or regional sys= 
tems (water and sewerage) should lead to the formation of a large 
urban area complex, 


REPLACEMENT OF ONeLOT SYSTEMS BY PUBLIC SEWERS 


To replace on-lot sewerage systems by public sewerage 
service throughout any extensive area is a difficult and expensive 
Proposition. Providing public sewer facilities in advance usually 
results in a financial savings of $200-$2,000 per lot. For the 
same number of lots, and therefore people served, sewered areas 
may occupy only one-half to one-quarter of the land required when 
sewage disposal is by onelot facilities. Sewers installed after 
development result in heavy costs for replacement of streets, 
trees, lawns, and shrubs. Inside plumbing may have to be replaced; 
the initial investment for onelot facilities is wasted. 


Isolated and small groups of lots, which by themselves 
are not large enough to support a community sewerage system, fre» 
quently constitute such health menaces that they cause the con~ 
struction of a public sewerage system for the entire municipality, 
many portions of which may not need public sewers. The owners of 
large lots, sufficient in size to support on-lot systems, must 
also bear the costs of the long trunk lines to the isolated groups 
of small lots as well as the excessive costs of long service mains 
and laterals to their own properties. Such owners originally may 
have paid more for the larger lots in order to avoid the costs of 
public sewers. It is the case of the few spoiling it for the many. 
The granting of variances and exceptions by zoning boards of appeal 
and "spot zoning" changes for individual lots or small subdivi~ 
sions, leads invariably to the same problem. 


Not always, regardless of soil percolation tests, bor» 
ing cuts, groundwater evaluations, and lot size considerations, 
can public sewers be avoided. Lot size is not the sole criterion 
for the successful operation of a septic tank and leaching field. 
Proper construction, operation, and maintenance of the septic 
tank may well determine its useful life. Unfortunately, many pre= 
vious city dwellers are so accustomed to using an excessive amount 
of water that the leaching field simply cannot handle the liquid 
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sb into it. Again, we stress that any onelot sewerage 
ti em cannot and should not be thought of as a permanent system. 
Gn in rural areas it must be considered as a temporary system. 


Schine Because of Financial ability and other reasons, no entire 

‘ nized area of a Region as large as Southeastern Connecticut can 
© Scwered at one time. As a result, yet=to=be=built, as well as 
existing, on=lot sewerage systems undoubtedly will be replaced in 

the future by public Systems. The chances of having new develop» | 

ment served initially by a public sewerage system should be in- 

creased many«fold if either new urbanized development is contig= 

uous to existing sewered areas or is carried out at one time by 

large areas adjacent to a dependable watercourse and sufficient 

in size to warrant the construction of interim sewerage facilities 

(200-500 houses), 


Not knowing how and when their areas may be sewered in 
the future, many existing householders who depend upon septic 
tank systems for sewage disposal are apprehensive about installing 
washing machines, garbage disposal units, or other similar modern 
appliances which increase the load on private disposal facilities. 
However, once a future land use plan is established and imple-~ 
mented by zoning, and future public sewerage service areas are 
Similarly set, both the existing and potential home owner should 
have an improved chance of knowing his future regarding public 
sewerage service. Such need also exists for commercial and ine 
dustrial property owners. Many such owners will not expand their 
businesses in areas without public sewerage facilities. At the 
same time, industries which are either heavy water users or have 
an unusual industrial waste problem will then know when and where 
provisions will be made for their needs. 


ALTERNATIVE FUTURE LAND USE SOLUTIONS 


As shown on Figure 14, we suggest that consideration be 
given to two future land use plans for the Region based on the re» 
sults of this sewerage study. Both future plans would hold the 
same approximate population, only its distribution would be dif» 
ferent. It should be stressed that the basis for the selection 
of these two future patterns is strictly upon the advantages of 
providing sewerage facilities throughout the Region, and does not 
take into account the many other interrelated physical, social, 
economic, and political factors necessary to the final selection 
of a future land use plan for the Region. This sewerage study 
must then be considered as only one of the considerations in the 
preparation of the Region's future land use plan. 


Linear Plan 


The first suggested plan, or the linear plan, proposes 
a contiguous urbanized area adjacent to the Thames, Shetucket, 
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ALTERNATIVE FUTURE LAND USE SOLUTIONS 
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on quanabsug Rivers and the Western and Eastern Coastal Draine 
aias Teas near Long Island Sound. The Connecticut Turnpike and 

P in& approximately one mile southwest of Beaver Brook (Franklin) 
Te proposed as the western boundary of the urbanized area. A 

ine east of the Thames and Quinebaug Rivers as shown on Figure 

4 is proposed as the eastern boundary. The northern boundary is 
also shown on Figure 14 and would be northeast of the Shetucket 
River, and west of the Quinebaug River. A combination of Inter~ 
state 95 and "old" Route 1 is proposed as the northern boundary 
of the Eastern Coastal Drainage Area north of Long Island Sound. 


Urban development areas would be located in Baltic, 
Jewett City, Norwich, Preston, Montville, Waterford, Niantic, New 
London, Groton, Mystic, and Pawcatuck. Outside these recommended 
urban areas, but still inside the urbanized area, would be located 
both the suburban and rurban areas, both of which would be exe 
pected to be ultimately sewered. Outside the limits of urbanized 


“ini would be the rural areas, depending upon onelot sewerage sys~ 
QMS. 


By such a pattern, heavy water-using industries would be 
located in accordance with the suggested water policy, or within 
one mile of the three major watercourses (Thames, Shetucket, and 
Quinebaug Rivers) or Long Island Sound. Only commercial and in= 
dustrial establishments with domestic sewage and no waste problem 
could be located in the rural areas. Each urban area is located 
upon a dependable watercourse capable of receiving sewage effluent. 
Open space and recreation areas are proposed in accordance with the 
Tentative Open Space and Recreation Plan of the Region shown on 
Figure 12. All existing and most potential water reservoir sites 
would be protected from urbanized development. 


LineareSatellite Plan 


Also shown on Figure 14 is the second suggested plan, 
or the linearesatellite plan. This plan is a combination of the 
linear and satellite plans shown on Figure 10. Added to the lin 
ear plan are extensions of the urbanized area along the Yantic 
River into Bozrah, along the Oxcboxo River into Montville, the 
Niantic River into East Lyme, farther east of the Thames River 
into Ledyard, along Whitford Brook into Stonington, and along the 
Shunock River into North Stonington. Pressure for, and in some 
cases actual, urbanized development has already occurred in these 
adjacent satellite areas. Urban areas, but in most cases smaller 
in size, are proposed approximately in the same locations as on 
the linear plan. In addition, provision is made for three addi- 
tional urban centers, one in the southwestern corner of Montville, 
the second in Bozrah adjacent to the Yantic River, and the other 
in the northwestern corner of Stonington, all of which serve as 
expressway oriented business and industrial areas for either 


Routes 2 or 85. 
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The amount of acreage proposed for suburban and rurban 


nar ey 0 gp is much greater under the linearesatellite plan. In 
lette 23 Certain rural areas are recommended within the general 
“sacle S of the urbanized area. It can be expected that in the fu» 
: » even though 90,000 sq. ft. lots in these rural areas should 
® adequate in most cases for on=lot sewerage systems, many indi~ 


viduals living in the rural areas may desire public sewerage 
service. 


_ , AS was true also for the linear plan, all heavy water- 
Using industries are proposed for location only adjacent to either 
one of the three major watercourses of the Region or Long Island 
Sound. Only commercial and industrial establishments with domes~= 
tic sewage and no waste problem ould be located in the rural 
areas. Each urban area is located upon a dependable watercourse. 
Open Space and recreation areas are also proposed in accordance 
with the present Tentative Open Space and Recreation Plan for the 
Region. All existing reservoirs, and all but one highly-rated 
potential water reservoir site would be protected from urbanized 
development.* 


From the standpoint of future sewerage service, the lin-~ 
ear plan would be preferred over the linear-satellite plan. The 
reasons for such preference are: (1) the urbanized development 
is more contiguous, (2) the over-all population density within the 
urbanized area is higher, and (3) to sewer the urbanized area 
would require significantly fewer feet cf trunk sewers. However, 
From a practical standpoint and because of the present pressures 
of development, it is expected that the linear-satellite plan may 
be the preferred alternative as the basis for the future land use 
plan of the Region. 


On the basis of the general location and number of sewe 
age treatment plants required to service the urbanized area for 
both alternative solutions, there is no difference between the 
two plans. However, under the linear-satellite plan in those 
areas, the proposed sewage treatment plants, because of the great» 
er amount of groundwater infiltration, would probably have to be 
designed for larger peak flows than those under the linear plan, 


* The Location of both an existing and possible sewerage problem 
area in the Village of North Stonington, plus predicted pres~ 
sures for development along the proposed Route 2, all upstream 
of the reservoir site, make it appear impractical under the 
linearesatellite plan to protect potential water reservoir site 
No. 24 on the Shunock River. In addition, the basis of a pre-e 
liminary evaluation of the problem, it appears that the best 
answer to protecting the existing Bog Meadow and Fairview Res~= 
ervoirs in Norwich is additional public land purchase in the 
watershed area. It is possible that sewering the Taftville 
area may protect the Taftville Reservoir, also in Norwich. 
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EFFECT ON FUTURE LAND USE PATTERN OF NO 
SOLUTION TO THE SEWERAGE PROBLEM 


If future development is based on a continuance of the 
present zoning plan, which provides for an irregular distribution 
of small mixed and unrelated noncontiguous areas, it will become 
necessary, in order to offset sewerage problems, to increase lot 
Sizes to at least Turail use standards throughout large portions 
Of the Region. Such noncontiquous and scattered development on 
large lots will increase costs Significantly for all other come 


munity Facilities and services ~ streets, schools, recreation, 
public buildings, and utilities. 


If the past trend of high population density in small 
and unrelated subdivisions continues, which is predicted as the 
method of projected population growth on Figure 11, the only an= 
Swer to the resultant increased sewerage problems will be a see 
ries of either small interim or municipal sewerage facilities 
scattered throughout the Region. To find dependable watercourses 
For such facilities may be difficult. The cost of this method of 
ultimately Providing adequate sewerage facilities for the Region 
may run much more than the cost of Providing adequate facilities 
in accordance with one of the above two suggested and implemented 
Future land use plans. Also, additional costs could be incurred 
for (1) protecting from pollution the recommended highly-rated 
potential water reservoir sites and (2) the resulting increased 
costs for other community facilities and services. The undesir~ 
ability of such unrelated individual municipal planning in con- 
trast to over-all and coordinated regional planning is so well 
documented in terms of experience as to be trite in restatement. 


CONCLUSIONS 


On vue Southeastern Connecticut Planning Region faces a 
fille sanitary sewerage problem throughout most of the Region. 
;--88 of impending development within all portions of the Re~ 
a it is important that a future land use plan be prepared 

nd implemented which is based, in pert, upon a desirable and 


economical method for Providing sanitary sewerage facilities and 
Service, 


From a sanitary sewerage viewpoint, it may be in the 
best interests of the Southeastern Connecticut Regional Planning 
Agency to adopt a land use plan along the lines of either the line 
Car or Llinearesatellite plan, both of which were previously dis~ 
cussed, and to recommend such a plan for adoption by the various 
towns and cities in the Region. In addition, we recommend that 
the suggested sanitary regulations, revisions to the municipal 
zoning regulations, and revisions to the land subdivision regula- 
tions, as contained in the Appendix of this report, be adopted by 
the various cities and towns in the Region. 


While the primary objective of this report is to pro= 
vide background information on sewerage for use by the Regional 
Planning Agency in the preparation of a future land use plan, it 
has become apparent in the course of this study that a regional 
Or subregional sewerage system may provide a more economical sew~ 
erage system for the region than individual municipal or community 
systems. 


The economic comparison of such alternative sewerage 
systems would require extensive and detailed planning and engi-~ 
neering studies. If it is desired to pursue these studies fure 
ther, we recommend a two stage program consisting of, first, a 
general preliminary planning study and plan and, second, a de~ 
tailed engineering report. 


The following subjects should bse covered by the two 
studies: In the first study the subjects would be covered on a 
general planning or preliminary basis and in the second report 
on a detailed engineering basis. 


1. Locations of sewerage service areas, intercepting 
sewers, major pump stations, major force mains, and treatment 
plants for regional, subregional, and municipal sewerage systems 
under a land use plan or plans selected by the Regional Planning 


Agencye 


2. Determination of how existing sewerage systems 
could be incorporated into regional or subregional systems. 


3. Determination of the methods of sewage treatment 
that should be adopted. 


4. Evaluation of industrial wastes and the desirabile 
ity of admitting these wastes into public sewerage systems. 
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Se Costs for the construction of the alternative sew= 


ca under a regional, subregional, and municipal ap~ 


se 6. Evaluation of the degree to which the Region's 
municipalities are willing to accept a regional or subregional 
approach, if either of these is economically feasible. 


7. Recommendations for financing and apportioning the 
cost of regional or subregional systems among the various munic~ 
ipalities of the Region. 


8. Planning of an orderly capital improvements pro- 
gram that would provide as its first phase the construction re~ 
quired to serve those areas in urgent need of public sewers. 


9. Consideration of the advantages and disadvantages 
of the various types of governmental organizations that could 
be used in constructing, financing and operating the alternative 
sewerage systems. 


We recommend that the first stage of the study be care 
ried out by the Southeastern Connecticut Regional Planning Agency 
under the "701 Urban Planning Assistance Program", administered 
by the Federal Housing and Home Finance Agency. This study should 
be eligible for a 2/3 Federal grant, with the remaining portion 
paid for by the State and the municipalities in the Region. 


In order to undertake the second, more detailed study, 
if a regional or subregional system is recommended by the first 
study, the creation of a Regional Sanitary Authority by the State 
legislature would be required first. Financing of this study 
possibly could be carried out under the "702 Community Facilities 
Program", also administered by the Federal Housing and Home Fi~ 
nance Agency. This financing would consist of an interest free 
loan which would have to be repaid at the time of construction. 
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APPENDIX 


APPENDIX A 
SUGGESTED REGULATIONS CONCERNING PRIVATE 
SEWAGE DISPOSAL FACILITIES 


ino BY THE (TOWN MEETING) (CITY COUNCIL) OF THE (TOWN) 


section I » Definitions 


A. "Director" shall mean the Director of Health of 
the (town) (city) of or his au- 
thorized agent. 


B. "Premises" shall mean any dwelling, property or 
structure where human beings reside, are employed 
or congregate except outebuildings used or oper- 
ated and owned in conjunction with premises e-= 
quipped with approved sewage disposal methods. 


C. "Dwelling" shall mean any house, building, struc 
ture, tent, trailer, shelter or vehicle or portion 
thereof (except railroad cars on tracks or rightse 
of-way) which is occupied in whole or in part as a 
home, residence, living or sleeping place for one 
or more human beings. 


0D. "Person" shall mean individual, group of individ~ 
uals, partnership, firm or corporation owning or 
being responsible for the operation of premises. 


E. "Sewage" shall mean, either collectively or sep= 
arately, human excreta; kitchen wastes; laundry 
wastes; sink wastes; water closet or bathroom 
wastes; discharges or overflows of septic tanks, 
cesspools or dry wells; or any other material 
comprising, in whole or in part, human excrement 
or other offensive material which has not been 
so treated as to render it innocuous and in no 
way prejudicial to health. 


F. "Private Sewage Disposal Facilities” shall mean 
privately-owned and operated devices and struc» 
tures for the collection, treatment, and dis- 
posal of sewage or industrial wastes. 


Cc. "Public Sewerage System" shall mean a system 

owned and operated by a municipal corporation 
and/or regional authority for the collection, 
treatment, and disposal of sewage and indus- 
trial wastes. 
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C. 


"Planning Commission" shall mean the Planning 
Commission of the (Town) (City) of 
or its authorized agent. 


"(Town)" "(City)" shall mean the (Town) (City) 
0 


CARER NTEERA SEERA RNEER ANSI” 


"Seepage Pit" shall mean the covered pit with 
open=jointed lining through which septic tank 
06 sya seeps or leaches into the surrounding 
soil. 


"Cesspool" shall mean a covered pit with open= 
jointed lining in its bottom portions into 
which raw sewage is discharged. 


"Percolation Test" shall mean a test made to 
determine the water absorptive ability of the 
natural undisturbed soil. 


"Boring Cut" shall mean a cut made to examine 
and appraise the characteristics of the soil 
and its ability to accept and absorb water. 


Section II - Sewage Disposal for Any Premises 


It shall be unlawful to construct or maintain 
any premises which are not equipped with ade- 
quate facilities for the disposal of sewage in 

a sanitary manner. The construction or recone 
struction of all such facilities shall be in 
accordance with the provisions of this ordinance 
and the relevant State Public Health Code ree 
quirements. The owners of all premises within 
400 feet of a public sewerage system shall ef- 
fect a connection to said system within 90 days 
of being so ordered by the Director when the 
Director finds a health hazard or nuisance exists. 


All plumbing fixtures and conduits intended to 
receive or conduct sewage, whether located in-~ 
side or outside a structure or premises, shall 
be maintained in good repair and sound working 
condition. 


All hereafter constructed private sewage dis-~ 
posal facilities and devices shall be of the 

water carriage type. The construction of pit 
privies and similar toilet devices, excepting 
the repair or replacement of any such existing 
facilities, is expressly prohibited; provided 
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Section III « 


A. 


that, such facilities, if properly constructed 
and maintained, may be used at public beaches 
and parks; with such temporary premises as care 
nivals, construction projects, and similar ope 
erations; or in conjunction with solely agri- 
Cultural operations exclusive of dwellings. 

The Director's permission shall be secured for 
the construction of any such toilet device 
pursuant to this section. 


All hereafter constructed or reconstructed pri-# 
vate sewage disposal facilities shall be of the 
septic tank and leaching fisld type and not ine 
Clude seepage pits or cesspools. 


The owner of each premise shall be responsible 
for compliance with this section. 


Determination of Soil Suitability for Lots and 
ubdivisiocns 


qn 


_ 


ots 


The Director shall determine the soil suitability 
of each lot in the ensuing manner prior to judg= 
ing applications for site approval. In assessing 
the suitability of any lot for on-site subsurface 
sewage disposal the Director shall rely on the 
following: 


1. The absorptive characteristics of the soil 
as determined by the performance of one or 
more percolation tests in the anticipated 
area of location of the private sewage dis# 
posal facility as prescribed in Attachment 
"9" of this regulation. Such tests are to 
be performed by the Director, for which the 
(Town) (City) shall be compensated in ac- 
cordance with Section VI. The person for 
whom such tests are being performed shall 
dig all necessary holes as prescribed by 
the Director and supply any necessary equipe 
ment and materials for the administration of 
such tests. When documented information on 
a percolation test performed by a profes- 
sional engineer registered by the State of 
Connecticut, who also is qualified by vir- 
tue of training and experience to perform 
percolation tests, is available on a site 
under evaluation, the Director may waive 


the percolation test requirement if, in 
his judgment, the available data are valid 
and useful. 


2. The subterranean attributes of the tract as 
determined by soil borings, soundings, ex= 
ploratory cuts, visual observations of the 
terrain and appropriate reference to any 
available documented data. All such me- 
chanical investigations shall be done at 
no cost to the (Town) (City) and shall be 
performed as required in subsection C 1. 
below. At the discretion of the Director, 
such investigations are to be done in his 
presence or the results therefrom are to 
be made available for his inspection. 


3. The recommended minimum lot size for each 
individual residential lot where a private 
sewage disposal facility is proposed for 
use as prescribed in Attachment C of this 
regulation or individual non-residential 
lot where a private sewage disposal facil~ 
ity is proposed for use as determined by 
the Director based upon the specific sewage 
requirements of such non-residential use. 


4, The Director shall render a judgment in ape 
plications for site approval and lot size, 
where pertinent, not later than 6 weeks afe~ 
ter the submission thereof, except as pro- 
vided in Subsection C below, provided the 
applicant expeditiously cooperates in the 
digging of percolation test holes and any 
other requisite mechanical investigations. 


B. Subdivisions 
The Director shall not certify to the Planning 
Commission his approval of any proposed sub-= 
division or resubdivision for development with 
on-site subsurface sewage disposal without have 


ing first: 


4. Received two copies of the subdivision plan 
which shows the proposed lots, the tract's 
topography, and location on each lot of any 
proposed sewage disposal facility (both the 
original and reserve leaching fields) and 
any private on-lot water system. Said plan 
shall be comparable in quality and detail to 
the preliminary plans required by the Plane 

ning Commission's Subdivision Regulations. 
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C. Tests and Borings 


1. Such percolation tests and borings are to 
be performed at the rates of one each per 
lot or fraction thereof or with greater 
frequency if there appears to be marked 
variations in subsurface conditions and 
are to extend to a depth which is appro- 
priate and takes into account any planned 
or possible cutting away of soils. fhe 
location of each percolation test and bore 
ing on each lot shall be in the middle of 
the proposed sewage leaching field. All 
percolation tests relating to the evalua- 
tion of a proposed subdivision or resub- 
division shall be performed in accordance 
with the conditions and procedures des- 
cribed in Subsection A 1 above. 


2. The 6=ft. soil borings or cuts shall be 
reported to the Director by a registered 
professional engineer supplied by ths 
(Town) (City) or engaged by the applicant. 
The applicant shell arrange for the digging 
of all holes necessary to these considera- 
tions and shall compensate the (Town) (City) 
for such soil appraisals in accordance with 
Section VI hereof, if he should elect to 
have the (Town) (City) perform this service. 


3, The Director may, in ordar to assess the 
suitability of any lot or subdivision under 
climatic conditions which are such as to 
simulate the most adverse groundwater cone 
ditions under which a private sewage dis- 
posal facility will normally have to funce 
tion, defer his determination up to a maxie~ 
mum of 10 months. 


Section IV - Permits and Inspections 


A. No person shall construct, reconstruct, alter, 
or enlarge any sewage disposal facility without 
the prior issuance of a permit by the Director. 
Any outstanding sewage system or private sewage 
disposal facility permits issued by the Director 
prior to the effective date of these regulations 
will expire on | _..» Any fees paid 
for such a permit shall be credited to the ap-= 
plicant against the fee payable for a new per- 
mit at the same location. 
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No construction, alteration or adjustment of 
use which will significantly increase the sew= 
age flow through expanded occupancy potential 
For dwelling structures or adjusted premises 
use for non=dwelling structures of any premises 
to which a connection to a public sewerage syse 
tem is not available shall be undertaken with-= 
out the prior approval of the site's sewage 
disposal potential by the Director. 


The submission of applications, conferring of 
approvals, issuance of permits, and other ade 
ministrative procedures attendant upon the ene 
forcement of this regulation shall be executed 
in accordance with the policies established by 
the Director. 


Upon the completion of the private sewage dise 
posal facility installation and the subsequent 
notification of the Director, the Director shall 
inspect the facility to determine if it has been 
installed in accordance with this regulation, 
permit specifications, and the pertinent State 
Public Health Code requirements. The Director 
shall either approve or disapprove the installae 
tion in writing and in the latter case state the 
reasons wherefor. If revisions in the installae 
tion are necessary, the contractor shall effect 
same and arrange to have the Director reinspect 
the work. 


All portions of the completed installation are 
to remain exposed for the Director's inspection 
and shell not be backfilled until permission is 
granted in writing by the Director. No part of 
the private sewage disposal facility shall be 
used until it has been granted final approval 
for backfilling by the Director. 


The applicant and the sewage system contractor 
shall be equally responsible for compliance 
with Sections IV and V of this regulation. 


The Director is hereby empowered to issue emer= 
gency sswage disposal facility permits which 
will authorize the undertaking of temporary 
measures to alleviate a health hazard or nui-«e 
sance pending the thorough investigation and 
evaluation of the site as herein provided for. 


Section V - Private Seweoe Disposal Facility Location, Installae 


A. 


Be 


Ce 


Location 


ee ee ae 


1. 


26 


No part of any private sewage disposal facile 
ity shall be within 75 ft. cf any part of any 
on=lot water system, nor within 50 ft. of any 
water pipe; except where a casteiron pipe 
with leaded joints is used the 50 ft. may be 
reduced to 25 ft. 


tion, and Design 


No part of any private sewage disposal facile 
ity shall be within 50 ft. of the high water 
mark of any reservoir, stream, brook, pond or 
watercourse used for water supply, within 15 
ft. of any building served, within 50 ft. of 
any human habitation other than building 
served, within 15 ft. of the top of any em» 
ur nor within 10 ft. of any property 
inee 


Installation 


1. 


2. 


No private sewage disposal facility shall be 
installed such that thse bottom cf the ab= 
sorption or leaching portion of the system 

is less than 18 ine above the maximum ground~ 
water table and/or 4 ft. above any underlying 
ledge or other impervious substratum. 


All private sewage disposal facilities shall 
be installed, with reference to design and 
layout, in accordance with the terms of the 
permits issued pursuant to this regulation. 


Des ion 


1. 


20 


All septic tanks shall be of concrete or 
concrete block construction. When cone 
structed of concrete block, they shall have 
a base of a minimum of 4 in. reinforced con~ 
crete and the cores of such blocks shall be 
Filled with concrete. Further, the walls of 
such block tenks shall be plastered inside 
and out with cement mortar or other material 
approved by the Director. 


The 1 in. screened gravel or crushed stone 
that is placed in absorption trenches around 
leaching pipes or around dry well walls shall 
be clean and substantially free, to the 
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D. 


Director's satisfaction, of adhering silt 
and other fine soil particles. 


3e The sizes of required septic tanks for 
dwelling premises shall be in accordance 
with Attachment A of this regulation but 
in no case shall the liquid capacity of a 
septic tank be less than 750 gallons. 


4. For other types of premises private sewage 
disposal facilities shall be designed in 
accordance with the specifications approved 
by the Director. 


5. Absorption or leaching portions of private 
sewage disposal facilities for dwellings 
shall be designed in accordance with Attach 
ment A of this regulation based on soil 
quality and premises use, provided that, 
for one=-family dwellings, a two-bedroom oc~ 
cupancy potential shall be deemed the mini-= 
mum standard. 


Exceptions for Existing Structures 


In instances involving premises existing on the 
effective date of this regulation, where, for 
reasons of limitations in available property 

area or otherwise, it is impossible to comply 
with the standards prescribed in this regula- 
tion, the Director may, at his discretion, pur~ 
suant to the provisions of Section 2, Regulation 
19=13~83 of the State Public Health Code, permit 
the installation of a lesser sized facility and 
to waive some separating distance requirements 
if, in his judgment, a health hazard or nuisance 
is not likely to result therefrom. When it is 
necessary to install such a substandard facility, 
the Director may restrict the use of the property 
in order to minimize the anticipated sewage pro= 


ductione 


Section VI = Fees 


The applicant for site approval and a permit shall 
pay to the (Town) (City) fees in accordance with 
the following schedule: 


A. Percolation Test (if performed by the Director) 


$410 eache 


B. hie Inspections and Approvals $10/installa- 


C. Soil Appraisals - Subdivisions (if performed 
by (Town) (City)) $10/boring or cut. 


Fee A is payable at the time the site approval ape 
Plication is submitted, and fee B is payable at the 
time of permit issuance. Fee C is payable after 

the performance of the service but prior to the rene 
dering of a decision by the Director. 


Section VII » Supplementary Legislation 


All standards prescribed by Regulation 19=13=83 
through 19-13=820 of the Connecticut State Public 
Health Code not herein specifically stated shall 
be applied by the Director in regulating the dis~ 
posal of sewage and the construction, repair, or 
revised use of existing private sewage disposal 
Facilities. 


Section VIII = Enforcement 


It shall be the duty of the Director to enforce 

these regulations, and, when properly identified, 
he shall be granted access to all properties and 
premises necessary to the discharge of this duty. 


Section IX = Inconsistent Legislation 


Section X 


All inconsistent legislation heretofore adopted by 
the (Town) (City) is hereby repealed as far as it 
is inconsistent with these regulations. 


»- Severability 


These regulations and the various parts, sections, 
and clauses thereof are hereby declared to be 
severable. If any part, sentence, section or 
clause is adjudged unconstitutional or invalid, 

it is hereby provided that the remainder of these 
regulations shall not be affected thereby. 


Section XI = Penalties 


Any person who violates any provision of these 
regulations shall be fined not more than $100 or 
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imprisoned not more than three months or both. 


Each day in which any such violation continues 
shall constitute a separate offense. 


Section XII «j Effective Date 


These regulations shall take effect days from 
the date of adoption. These regulations were 
adopted on the day of 
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ATTACHMENT A 


ome owen ewer rs FE RE 


MINIMUM SIZES OF SEWAGE DISPOSAL FACILITIES 
FOR ONE*=FAMILY DETACHED DWELLINGS 


ee ae oS 2 ee Se nena 


Ae Septic Tanks 
Number of Bedrooms (liquid Penlhh e 9 gallons 
2 750 
: 900 
4 4,000 
each additional 250 increase 


Where additional capacity is needed, two tanks may be 
used in series for cone installation. No more than two tanks 
shall be instalied in series but larger tanks shall be used to 
make up the required capacity. 


B. Absorption Trenches 


Required absorption area in 


Percolation rate square fest/bedroom (stated) 
in minutes/inch as trench bottom area 

5 or less 125 

6 = 10 165 

41 = 20 225 

214 = 30 250 


Soils with percolation rates in excess of 30 min/in. 
shall be deemed unsuitable for any type of subsurface absorp 


tion system. 


ATTACHMENT § 


PERCOLATION TEST METHODS 


For Absorption Trench Systems: 


inche 1. Dig or bore a hole with horizontal dimensions of 12 
eet : and vertical sides to the depth of the proposed absorption 

f nche Any planned grading in the area must be taken cognizance 
of in determining the depth of the test hole. 


2. Carefully scratch the sides and bottom of the hole 
with a sharp pointed instrument in order to create a natural soil 


interface into which water may percolate. Remove all loose mate~ 
tial from the hole. 


3. Fill the hole with clean water carefully to a depth 
of one foot over the bottom. Im soil consisting entirely of sand 
and/or bankerun gravel, allow this water to seep away to saturate 
the soil. Then refill the hole to a one foot depth and commence 
taking readings at suitable intervals for a period of 30 to 60 
minutes and repeat this procedure twice. Should all of the water 
seep away before the expiration of a half hour, note the elapsed 
time and repeat the procedure twice so that three sets of data 
are available. (NOTE: In taking readings for absorption rates a 
stable or anchored batter board shall be placed across the top of 
the hole for use as a fixed reference point to assure accurate 
measurements. ) 


However, for clay soils and those containing significant 
amounts of clay, prior to taking any readings, the hole shall be 
refilled as necessary for 4 hours to insure the thorough soaking 
of the soil. At this point, adjust the water level to the one 
foot depth and proceed to take three sets of readings as afore» 
mentioned. If these sets of readings are reasonably comparable 
in results, the test may be considered completed. However, if 
there are wide variations in results the hole is to be refilled 
with water and the same series of readings performed on the en- 
suing day. This is to assure the complete swelling of the soil 
by the intrusion of water into each soil particle. 


This information will be used in computing the percoe 
lation rate in minutes per inch. The minimum or slowest uniform 
rate of drop shall be used in calculating seepage areas. 

GENERAL NOTE: Percolation tests are not to be run in fill soil. 
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ATTACHMENT C 


Table 1, RECOMMENDED MINIMUM LOT SIZES FOR DWELLINGS SERVED 


BY PUBLIC WATER SYSTEMS AND ONeLOT SEWERAGE SYSTEMS 


“EST CINE eae « eeareyss rears ee ee eee 
: Required 
ercolation seepage Recommended minimum lot size for 


rate area sq. one-family detached dwellings, sq.ft.7 
min./in, ft./bedroom Suburban* Rurban** Rural*** 
5 or less 125 15,000 20,000 20,000 
6 =» 10 165 15,000 25,000 25,000 
11 = 20 225 20,000 25,000 35,000 
21 = 30 250 25,000 30,000 40,000 


Recommended minimum lot size 


for two-family dwellings# 


5 or less 125 


20,500 20,500 28,800 
6 = 10 165 20,500 28,800 28,800 
11 = 20 225 20,500 35,800 35,800 
21 = 30 250 28,800 35,800 53,400 


* Suburban = will have public sewerage service within 15 years. 


** Rurban = will have public sewerage service within 25 years, 
x** Ryral » unlikely to have public sewerage service. 


# Assumes 4-bedrooms per housing unit in each dwelling. 
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ATTACHMENT c (continued) 


Table 2, RECOMMENDED mINIMUM LOT SIZES FOR DWELLINGS SERVED 


BY BOTH ON-LOT WATER AND SEWERAGE SYSTEMS 


Fiche Db an meutapigarermareseag ee ee ee a ae Oe EAE DS Be OO RR AS RS OR) ee 
Required 


mveneeetdon seepage Recommended minimum lot size for 
rate area Sq. one~family detached dwellings, sq.ft. 
ine/ine ft./bedroom Suburban* Rurban** Rural *** 


9 or less 125 


6 = 10 165 


11 = 20 996 50,000 square feet minimum. 


21 = 30 250 


Sener er rene etn dee sete Een fated Waseem ne 
* Suburban = will have public sewerage within 15 years. 
** Rurban = will have public sewerage within 25 years. 
*** Rural » unlikely to have public sewerage. 
i# Assumes 4=bedrooms per housing unit in each dwelling. 


Table 3. ASSUMED AVERAGE TYPICAL LOT SIZE 
DIMENSIONS FOR RESIDENTIAL LOTS* 


re ee Ce ee Ce? cree meme 
Lot size, lot line Front Side 
sq. ft. width, ft. yard, ft. yard, ft. 
50,000 200 75 aa 
45,000 185 65 30 
40,000 175 60 25 
35,000 160 55 25 
30,000 150 50 20 
25,000 135 45 20 
20,000 125 40 15 
15,000 100 35 10 
10,000 80 25 8 


* These dimensions were used in arriving at our recommended mini« 
mum Lot sizes given in Tables 1 and 2. 
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APPENDIX B 


SEOGESTED WORDING FOR APPLICATION OF THE CLUSTER 
EVELOPMENT TECHNIQUE FOR INCLUSION IN MUNICIPAL 


ZONING REGULATIONS 


Powers of Planning and Zoning Commission 


1. 


Upon application duly made to the Commission, the Come 
mission may, in appropriate cases and subject to ape 
propriate conditions and safeguards, grant a special 
permit for the following special exception: 


Ae 


For the "cluster residential development" of land 
for residential development in any “Residential 
Zoning District" subject to area regulations less 
than the minimum required in the table of area 
regulations provided: (1) the tract is in single 
or consolidated ownership at the time of applicae 
tion; (2) it is at least 200 acres in size; (3) 
the total number of proposed lots in the develop» 
ment shall not exceed the number of lots which 
could be developed under normal application re- 
quired for such Residential Zoning District; (4) 
a preliminary subdivision plan shall be presented 
for the entire tract; (5) the proposed subdivie 
sion plan is in accordance with the plan of de-= 
velopment for the municipality; (6) either open 
space is adjacent to each individual lot, which 
together with the lot itself is sufficient in 
size for onelot sewerage facilities for each ine 
dividual lot (the proposed layout and lot sizes 
of which have been approved by the (town) (city) 
Director of Health subject to his approval of the 
required percolation tests and boring cuts), or a 
community=type sewerage system has been requested 
and approved by the (tour (city) Director of 
Health; (7) the existing area is presently served 
by a public or community type water system; and 
(8) it shall be subject to approval by the Plan- 
ning and Zoning Commission under their land sub- 
division regulations. 


APPENDIX C 


Weeso hee WORDING COVERING THE VARYING OF INDIVIDUAL 
SIDENTIAL LOT SIZES FOR INCLUSION IN MUNICIPAL 
LAND SUBDIVISION REGULATIONS 


Design Standards 
A. 


Suitability of Land Use 


4. Land shall be suited to the purpose for which it 
is to be subdivided. Land of such character that 
it cannot be used safely for building purposes be-# 
cause of danger to health or peril from fire, 
flood, or other menace shall not be plotted for 
human occupancy or for such usss as may increase 
danger to health, life or property or aggravate 
the flood drainage, sewage or water pollution haze 
ard until appropriate measures have been taken by 
the subdivider to eliminate such hazards. 


All lots shall conform at least to the minimum 
requirements of the zoning regulation of the 
(town) (city). 


Where a public sewer system is located within 400 
ft. of the subdivision, the subdivider shall cone 
nect to the public sewer system. Where a public 
sewer system is not located within 400 ft., the 
subdivider may install a community-type system 
subject to the requirements and approval of the 
(town) (city) Director of Health and the Connecti~ 
eut State Department of Health or install private 
on«lot sewerage facilities subject to the approval 
and requirements of the (town) (city) Director of 
Health and the sanitary regulations of the (town) 
(city). Any community type system or joint use of 
onelot sewerage systems shall be turned over by 
the subdivider to the (town) (city) and owned, 
operated, and maintained under (town) (city) con- 
trol. 


8, Submission of Preliminary Plan 


4. A preliminary plan of a subdivision shall be subs» 
mitted by the applicant to the Planning Commis- 
sion and to the (town) (city) Director of Health 
for discussion and approval, modification, or 
disapproval by the Commission or Director. 


The preliminary plan shall be prepared and certi-~ 
Fied by seal by a professional engineer and land 
Surveyor and shall contain or be accompanied by 


among others the following information: 
@ Location of any existing public sewer system, 
including lines, their sizes, materials, and 
manholes and proposed plan for any extension 


of the system to and within a proposed sub- 
division. 


A proposed lot layout showing the location of 
Gach proposed on-lot sewerage and water system 
and immediately adjacent existing such systems. 


Cc. The results of a percolation test prepared in 
accordance with the (town) (city) sanitary 
requlations and, in the location of the pro- 
posed leaching field, a separate test to be 
done for each lot and certified to by a rege 
istered professional engineer qualified to 
pass upon percolation tests or, in lieu of 
percolation test information, a request in 
writing with the accompanying fee for the 
(town) (city) Director of Health to prepare 
such tests. 


d. The results of boring cuts certified by a 
registered professional engineer carried out 
in accordance with the (town) (city) sanitary 
regulations, a separate cut to be made for 
each lot in the location of the leaching 
field or, in lieu of such boring cuts, a re 
quest in writing with the accompanying fee 
for such cut to be carried out by the (town) 
(city) Director of Health. 


e. All major site features such as existing 
stone walls, large trees, rock ridges, out- 
croppings or swamps. 


f. Topography with 2 ft. contour intervals, un-= 
less the Planning Commission agrees that the 
natural surface of the ground may be ade- 
quately represented by contours with larger 
intervals or by figures of elevations. 


C. Evidence of Satisfactory Performance 


ore the Planning Commission will release the inter= 
ot of the (town (city) in a performance bond or de- 
posit, or in the case of approval with covenant issue 
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a release of covenant, the Commission shall obtain in 


writing from t 


he (town) (city) Director of Health and 


bak ee sewer and water commission a statement 
; at they have inspected and the applicant has either 
nstalled completely to their satisfaction in accord- 


anc 
ula 


@ with all appropriate state and (town) (city) reg= 


tions each water main and sanitary sewer or that 


each onlot Sewerage or water system was installed in 
accordance with the requirements of the (town) (city) 


Dir 


ector of Health and the (town) (city) sanitary reo= 


ulations. 


D. Special Exceptions 


1, 


The Planning Commission, after a duly held public 
hearing, may authorize a special exception in the 
minimum lot size and layout of a residential sub- 
division in any "Residential Zoning District", 
provided: (a) such subdivision is at least 200 
acres in size, (b) a preliminary subdivision plan 
is filed for the entire tract, (c) the proposed 
overeall plan for the area is in accordance with 
the plan of development for the municipality, (d) 
either open space is adjacent to each individual 
lot which together with the lot itself is suffi-~ 
cient in size for on-lot sewerage facilities for 
each individual lot which proposed layout and 
areas have been approved by the than? (city) 
Director of Health, subject to his approval of 
the required percolation tests and boring cuts, 
or a community type sewerage system has been re= 
quested and approved by the (town) (city) Direc- 
tor of Health, (e) the existing area is presently 
served by a public or community-type water sys- 
tem, and (f) the Planning Commission has approved 
the request for reduced lot size under the "cluse 
ter development" exception provision of the zoning 
regqulations.* 


i , t extend onto 
Where an individual's disposal system mus 
: subste property (the open space) easements shall be granted the 
property owner to enable him to construct his disposal system 


on the pu 


blic property. 
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